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| D3R BIIIMIEATER T 2R ERT D, IUACCSFREGHBANEREET

DF AT ZEGZHB = 7-FDC-PIHIfE™Ba/F3RER WS T EMMFEL W,
AREOT =2 MEEEATS U A i, ZRBBEICHLTT T2
FEEE LT ERCRES T, BRESEEHBRSBEOTAICY 5=
AMEEZELTNWTHEIWL, ERZAFOBICT TZXA MEEZELTNT
bdl. BRBAKLFERSEROTHICHLTY T2 NEREET 558
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i3, FBRBABICHLTEDBNT IoX MEREA LT THE WL, %
REAFCHLTIDENT T2 MERZELTWTHEN, X, EERSA
KREERBRETHLT, ABEOYI=X MERZELTOTHEN, LAHL
RS, RREZBFICERT 2RBOBENEENTHHHEITIR. FLRSE
HEHBLT, ZREFBIBNTHNT ToA MNEREET DU A K2R
BT EMFELN,

FRAOHEIL. 7T MEEEET RO BICHRIIES, v R Gk,
5y Mk, DYERUE. BV DB 52 SHHE. FATHE. b Mok,
t MBS EHER NS T ENTE S, HilliL, R 2 O—FUAKTSTH
£/ O-FIFAETH o TOLOMN, WERFBERECEETESRTE)
OD—TWHWﬁﬁiLMOﬁUOD—fﬂﬁ@B&U%/ﬁD—fﬂﬁﬁm%,
EEIFAOHEIC LD BTS2 EMNTES,

T/ O0—FINHUEEEETINATY R—<i3, EENIZNMEREER

L. BFOES I UTHBTES, Tabs. FEORECHEORRE5ET

BHIEBIEARELTHALT, ThEBEOREAR LMo TREL,
1815113 S AEREN 2 B OB S I & > TAMOBMIEHA S &, B
AN —=Z LD, B/ u—F)aHtEEMRE O\t T R—<) %
AP =D IEBT Ll ko TIEETE S, |
BAESIRE LTI S mnit, AR, BNOSREORES Y
BO, BARTF R (IR MEAMER) EEMND T EATE 5, HED

O ARE. YEHNAOFECIOTI ZEMNTE, FIE. NFEanvAILR

ERWHE (BIZIE, W098/4671772E) R EWHELTITI ZEMNTES, N
TV R—ROERIZ, 2EXE INVAFA 50K (Kohler, G and Milste
imC”MMMMEMmM”l%L?&3%&)%K$DTﬁ5CtﬁT%6mﬁ
RORERMEMENBEITR, 773 S E0RBREEETAEAATLBE
T, REEFTARLV. £z, FFRETFENTTY E—Ihsro—oy
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L AR S —IEBARAT, CREEECHAL, EETEREEER

WTEA S B RETER IS ERNEZENTES BRI Carl, AK
Borrebaeck, James, WQ Larrick, THERAPEUTIC MONOCLONAL ANTIBODtES. Publish
ed in the United Kingdon by MACMILLAN PUBLISHERS LTD, 1990B%) . Bukfy
8, NN 7Y K= OIS S BEFRERE AL CHAOTLERS (V) 0
DMERHT B, BHETHHAEOWEREI— KT 2B SR, Zhi
MDA () £I— FTEMEERL, THERRAIF—~
MR, EIei, WEOVERED— KT 2DME. FACERONESDRE
Ry H—~EBAATHE N, RRWEBEL ML TONH—, TOE—
5 —OHEHOS L TRAT 5L SRHANY §—IKAHAD, KL, ZORERY
5l L DELMBEEER L. HAEREEE 5T LA TES, FRADH
EORBTBHTLOIE h—THREObOKREENT, HFLICHETS

TEF—TBBIEEDIE h—T2RMUTbE WA, B, M ER T

T%IEF—7E%%T60$%%TM\tbKﬁT%ﬂ@ﬁEﬁ%ﬁTéﬁé
:t%%ﬁ%&LTA%%K&%LEEE?&%K@%W.%id,#%?(mr

‘meric) Hifk. b Mt (Humanized) ¥ifs’z ERBRATES, 2o OREHAIL.

BAOHEEANTHEET S ZEMNTED. FATHBEIL. & NS OHAEY.
MK@‘76Xﬁ¢®§ﬁ‘ﬁﬁ@ﬂﬁﬁﬁt&%ﬁﬁ@%ﬁ\ﬁﬁ@ﬁ#ﬁﬁ |
MEIBHETH O, YT AVHEOILERRE 1~ KT 5INE & MABOERE
HET— KT BIMEERL, TNERENY S —ICHARATHECHA LES

D XWBTELICEDEBIENTES, b MebikE. B (reshaped) b R

EbHEN, b FUAOMABIY. & XIET Y AT ORBEREER (D
R: complementarity determining region) %k Fﬁ@@#ﬁﬁﬁ&ﬁﬁﬁk’\ﬂ?ﬁﬁb
EHLOTHD, TO—RYBHETERXFELMSNT NS, BT, <
T AFUKDIIRE b MAKD T L— AT — 2 88 (fraework region ; FR) % ik
THEDKRHLZINESI 2, KB —N—T 9 TTEBWIEHT B L1
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U BEDA ) TX 7 LAF RO SPREICEDERT S, B5NREINAEE

MAAEEEREI-RTDNAEER L., ROTRERY Y —ICHPAALT. &

NEBECHALEEIRAZLICLDBELONS (BONEEFHE/ABBEEP 2394

- 00, EIFRFEFIFHHEABESV0 96/02576828) . (DREN L TERE NS L Mk

10

15

20

25

@Mm‘ﬁﬁﬁ&ﬁﬁﬁﬁﬁﬁﬁﬁﬁ%%%ﬁ%%&?é%@ﬁ%ﬂéh65M
B, BHRE ORI R ER YR RS S WA AR B &
IRTUEDREFED T L— LT —VEROT7 I JBEERL THI W (Sato, K
et al., Cancer Res, 1993, 53, 851-856.) . F/=. bt hHiAEOWMEHEDAS

NTW5B, IR R NERE 2 vitroCHEORIRE - 3PS O % 5

ﬁTémwT@¢b~@ﬁUyNWEthID—me‘ﬂiﬁ&%t@%é
&, HRAORAEREH T STLOL MBEBHTELTES FATI-508
BB . £k, b MBREFOLTOLA— N —2HTH RS ATz
VB EREOHFE TRETS L THEDL MNAKZRMEBT B I EMNTES
(EIBEREEFHEEABIB SN0 93/12227, WO 92/03918, WO 94/02602, WO 94/25585,
WO 96/34096, WO 96/33735888) . Tbiz. b MAKTATSU—ERAT,
YU PRI 0L MG ERET BRI ASNTVS, AL & MOT
EREME—FPEHUE (scFv) ELTI7—PF4 AT LA BICED Ty —P 0%
BCRBSE, HEIRATET 7 —UERRT 52 LATE 5, BRENEY
7 -V ORGEFEMIFTNL, ARICKET 5 MIUKOTEERET— K9 3)D
NARRFIZ RET D & LN TE B, FBICKEET 5 scFvODNARBIAEA 5 A i AU,

| UHEFIEBUBRENT Y —EEHUL. £ MG ERBTEIENTES, T

NS OFEFELCEMTH Y. WO 92/01047, WO 92/20791, WO 93/06213, WO 93/
11236, WO 93/19172, WO 95/01438, WO 95/153882BEICT B ENTES, Hi
wﬁﬁ?é~ﬂﬁﬁb.E%EﬁimﬁALTﬁWéﬁﬁﬁé%%tm‘ﬁ%m
BELRINY S —DHEHEDREFEATHENTED, ARMBEREEL
TEATZHE. BliE. B, REMREZANSIENTES, B
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faELTIE, (1) Wi, Bxid. CHO. C0S. I To—<. BHK (baby hamst

er kidney) . Hela. Vero. (2) WiZEiE#ifa. #1213, 77')73‘)%751)»9!3&%

1, B30T 0) B, X s19. si2l. TS ERMSNTWS, EY

C MELTI. a5« 73 (Vicotiand) & BIAE=2F4 T+ + ¥ N\NH A

10

15

20

25

(Nicotiana tabacum) HSE DM 5N THD . :h%ﬁ)b%ﬁ:‘%@‘hbzﬁ;bn
HEMRE LTI, B8, MixE. Yy haI¥vX (Saccharomyces) &, Bz T

HohnItR VYT T (Siccharomyces serevisiae) . RIRE. FizIE.

FARWEIVA (Aspergillus) B, BIZET ARAEINA - =H— (dspergillu
s niger) BREMMENTNS, BEMRZERT 58S, MEMRERV3ELE
. MEMIEEL T KBE (£ co/d) . BEESASNTWS, i
5OMIIC, BRETSHAERT EHAERICEVEAL, BEERS N
fa% in Vitro‘t“%%‘é‘%titlzck DHENELNS, |

e, HBERFIRICHEE T2 I EMNTEnE. EXTHAAHE OB
ETHoTdHIW, FREHARBWTESL Ttk 213, £EHi4 whole antibody.
FIZ idwhole 18G%F) D—EHA MK L T A HUEITE 28 2. ﬁ)}?’\@%%ﬁ‘é% |
AL TOIERICRE S 130, ARAOHBEF L. £EHBO—HHThN
ERICRE S LA, BHEAEER (V) XRERTEESR (1) 28ATY
BIEMFELS. BIFELLORBEEVLOMA £ DBATH 5. FkiH
DRMKHIE LTI, FIAE. Fab, Fab’, Flab’) 2. Fv. scfv (&> ZNFxA LF
V) BREZBETDILNTESN, IFEL<IdscFv (Huston, J. S. et al., Proc.
Natl. Acad. Sci. U.S.A (1988) 85 5879-5883. Plickthun The Pharmacolog
y of Monoclonal Antibodiesl Vol. 113, ResenburgfkUMoore#, Springer Verla
g, New York, pp. 269—315, (1994))'(“3560 ZOX S RGiFEMF Z2HB511E. B
hERER, FIXE N2 RIVIRETABLUFAEEE 2 ERXE 50,
Xid, TRSHABEEI— KT 5EETFEMEL. CNERENS ¥ —CBA
UZete, BUSEEMBETRRS SNEEL BIAR Co, M S etal, I In
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munol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A H., Methods Enz
vmol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., Methods Enzymol.

(1989) 178, 497-515 ; Lamovi, E., Methods Enzymol. (1986) 121, 652-663 :
Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; Bird, R E
and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137T28) . FFRAK
B BESTFIUFIL. SEFUEELD bATFEINNE /252 EAUFE LV,
BIZWE, ¥1—, MU —, FrIT—EOSREEHRTEZEELHD.,
LEFBLDOHTFRBKRESRBILLH 5,

ARPBOTIFE LWEDTIHBEE, HikOE£IDM ERIVLE2D E
B NOEWERRREERS DV A —FEN L THENICES LR
THB. BaI. RARETHRRAROTOLS, Th, LARBALENLE
HEOHHTIN, T 5ITIFE LWESTFHURIL. HEVLDEREREICXD

BWELTERENBE-VLHZ2 DU EFATWEHETHS. ZOHS. EHTF

{Lfif T O —F OVHE-VLxt & 5 OVH-VLxt & OO BEREAS. £EHEkIcBIT 3

BEL D DESRBHUENIFE LW,

AFEFITBNTRITTF E LWESFLHEIZS 1 7HRF + Diabody) Xidsc (Fv)
2THB. FATRT 41, AEEREAEREEY > Hh—ETHREALET T T X
SR BRI SCFVE) (T, 547874 2BRTHT5 /A b) &IO%
BERTZEBAFETEEZDBOTHD, EH, 220VLE2DOOMHEST (P. Holliger -
et al., Proc.Natl. Acad. Sci. USA, 90, 6444-6448 (1993). EP404097%5. W093/1
1161%. Johnson et al., Methods in Enzymology, 203, 88-98, (1991). Hollig
er et al., Protein Engineering, 9, 299-305, (1996). Perisic et‘él., Struc
ture, 2, 1217-1226, (1994). John et al., Protein Engineering, 12(7), 597-
604, . (1999) . Holliger et al,. Proc. Natl. Acad. Sci. USA., 90, 6444-6448, (19
93). Atwell et al., Mol. Immunol. 33, 1301-1312, (1996)). &1 7RF ¢ %%
REBT7TTAL DB RIELEREE TS, HEBETIV, FELE
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FHERETH S,

Efe, FATHRT 4 #HRT BT I VAL NALEY IR ETHELT,
—HYH A TRT 4 (scDiabody) ETHILBAETHSD. TOW. F1 FHF

A EBRTBISVACNALENT I ) BEEOEV) VH—ERANTHET

10

15

20

%

BE. A—BECHET 551 7HT A EWRT 57 7/ A> MRLTHAHR

 ATEEE LY. —REERERT B,

A TRFA EERTB TSI AL ML VLEVHERALEDD. VLEVLER
ELEHD. HEMEHE LI bOBEETSI EMTESDN, FEL IZVHEY

LERALELDTHS. 1T RTA EMETHT IV AL bIcBLT, TE

R ETEERERAT DU > H— BRSNS, A—757 A kit
DFAZRKDOM THIARENB T SBVREIEN) > H—EAV5 T EHUF
ELV, TOXSBYSH—ORES RUEHFMEERET S I LHTESN, B
ﬁ2~1475/&\ﬁib<m3~973/@‘ﬁtﬁib<ﬁ4~67§/
BTH2. COHE. A—757A> kEica— FEhBLEHER. ZoOmMO
) > A= AR, A~ OVL VIO B THEARARSET 5T, MV
TSY AL MIRENB NS, 0T TS A F EORITRA LB =B
EWRT 5. 5K, 1 TR EHERAURET, ¥4 7H7 1 2HRTS
TSY A NEIDHUERAERT, NUT—. F 5T EDSREILS T
Pk 2R 5 2 & bARETH B,

F7e. ARBICBTBsc (V) 2T 2DOHEIOOVLED > H—BTHELT

' — &P LI B TALHATH S (Hudson et al. ] Immunol. Methods 1999 :

2311 177-189) . sc (V) 2i%. @EBFUKDMOBES FLHAL HBL T, KicBn
7 A= MEERT, sc V) 2. FAIL. scFvE Y S A—TRAT Sl koT
fERTE S, | |

H72 2 DOVHRU 2 DOVLA, —Ag0R ) R TF K ONKMBEZERE LT,
VL. VH. VL C [VH] U >%— (VL] U >on— [VH] U >h— (VL) ) OMiciiA
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POOVHE D OVLOIBFF IR EREBICREINT. S0k > BIEFTE~
SNTVThEW, FIZIEUTOLESR, REOEITE ZENTES,

[VL]
[VH]
[VH]
(VL]
[VL]

V> h— [VH)
Y H— DL
Y h— [VH]
0> h— L]
1 ‘/77_—_ [VH]

Y >— [VH]
y>h— (VL]
Y A— VL)
U >h— [VH]
Y — [VL]

Y >H— (VL)
Y H— [VH]
) >h— [VL]
> H— [VH]
> H— [VH]

AEOUIEFRERETHY A~ LT, BETTEICEVEALBSE
‘ﬁo)&j’?l“) A XFERIEEWY) > h— WA, Protein'Engineeriné,
0(3), 299-305, 1996BM8) ICBEREND S H—BEMND L ENTEBHN, &
R BNTIRATF KU SH—AUFE L, RTF K S h— DR IR
FENT, BOICHUTERENEERRT 5 C LATMRTHE BE, 1~
007 S /B, SFEL <HI~S07 3B ERBELIB~07 2 /B, BIH
LI~ S /B (AL 1573 /8) THb,
CBIAR. RTFRYCH—DBE

Ser

Gly -
Gly -
Ser -
Gly -
Ser -

Gly -

Ser

Gly -

Ser -

Ser

Gly

Gly -
Gly -
Gly -
Gly -
*Gly -
Gly -
Gly -

. .Ser

Gly -

Gly -
Gly -
Gly -
Gly -
Gly -
Gly -

Ser '

Gly

Gly -
Gly -
Gly -
Gly -

_Ser

Gly

Gly -
Gly -

Ser
Gly
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Gly - Gly « Gly - Gly - Gly - Gly - Ser

Ser « Gly « Gly - Gly - Gly - Gly + Gly

(Gly « Gly - Gly - Gly - Ser)n

(Ser + Gly - Gly - Gly - Glv)n _ o |

3 1ALOBHTHD] FEEFHTEMTES, AL, RTFRYH—
DE S CEINIE IR U TUREIEERIRT 5 2 &8 TE 3,

o THARBIZBNTHICH E Liase V) 208 E LTI, Flaid, BFo
sc () 2215 B 2 M TE B, | | |
VH] XFFRUZH— (1572 /8) VL] RTFFRY > H— (1573 JE)

[VH] R7FRUZH— (1573 J8) VL]
BRALEYD 21— (L2EERD) 12, RTF ROBBICEEAVLNTNS
BREHEL BIRIEN-E FOFS XIS A3 R (WHS) « PRAZ LA ITIARL

R 089 L EX (RAVBRZYIAIVIL) ARL—h (BS) . UFAEX

CRZLIAITATOCFR—L) OP) . FAER (RIRAL S A 3

IIToEFR—bF) (DISSP) . IFLT)I-IER (R 243D A

JTFR—1) (E6S) . IFLIHFVIA—NER (RVKRD LA I SIS S
F=B) (RR=ECS) « PRI A IVNEERE OST) . PRINKRY
P IVIMEERE (GVR—DST) . ER [ (R3304 3 RAEL IR

SIVAFY) TFIV] RIVRS BSOC0ES) » ER [~ (RIVAKRYZ S 2A3 Kt -
FUANRINAFS) TFIV] AR (R)VER-BSOCOES) 2 ETHD. 2

C SORBRIHRIN TN B,

IOOHBNERRERET HHAITIL, BE. 300V 2 —MBEE 757,
ETRACY > A—EAWTHINL, BRBULH—ERANTHIN, KIHI
BOTHFELWES FHUEIRS 1 7 RF 4 Xidse (V) 2TH 5. ZOX S 7RES
TRAGERD I, FEERE AIRIE N1 RTYSRETREL,
PURBTT LM S B 2D, XBTNSHBMA 20— R 2INAEHEL, che
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S99 -
BHNY 5 —ICHA LS, BUREIMRTRE S I BRI, Co, I
S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and~H0rwitz.'A.
H, Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol.
(1986) 121, 652-663 ; Rousseaux, J. et al., Methods Enzymol. (1986) 121,
663-669 ; Bird; R E and Walker, B. W., Trends Biotechnol. (1991) 9
132-13721) .
SEFBEESFITHI LD, EECENT T2 Hﬁ‘fﬁ?&ﬁ?%ﬁ@ |
BRI B Z EHRETH B, |
OB E LT, RUIFLS /) - (I SOEMATLEE L
Pk EBATBIEbTES, X, WACHMERLTE. CEma. WEs
RhF BOMBBEEENHL L EHATEIEOTETHS. ZOL S

ﬁ%%%m\EBﬂtﬁﬁﬁmﬁﬁﬁﬁﬁ&%?l&K&ofﬁ%l&ﬁ?%éo

1B, FHEOENFER I OB BT T TIEIE N T 5,

& BIz, I THA NS FAIE= RFRUSE biseci(ic alibody) T
S Thdl, ZEREMPKESBATLORRDIY h— 72 RBT BHUER
BEMEHT S=EBRAETHOTHE AL, —HORBMEMILIS 30T
ERML . M5 OV QI AHIHENE. (L3RR, MR hFS s
ORMEENEEZRBRLTHEN, COHE, BBATFERELTLAHEEL
EHARINE Y E £ R S SRR IS RN REE 54, BN

| EMRIT B LTS D, CEREETAINERORGOILY A S S8 T

HHTHZEbTEBL, BRBE/ JO—FNAKEZELET BN TY K—%
EMAIET, ZENRANAELMAMNEAEL, B5IEbTE5, X5
IZ, BETFTENFRCID -_ERBERGZERT LTS 2,

X, FRACBVTE, BHEERELAABREZAVDIELTETH S,

TR OREEBEEMEBICAM S hTws #AE. wo00/61739, WO02/311407%
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FRAICBT D THE cRhsobdbagahns, | |

MEOLSICRA, ELINEHER. BXOS SNV BOBUTHERENT
WAAHOFHEIC L DIEWT B Z LN TES, BRI, TOFA AN SABED
774:?4—ﬁ5A\9Dvbﬁ574~ﬁ5A\74»&—‘mﬂﬁ@,ﬁ
. BTS2 REEER,. HAEbEBTEITED, HikeNl, BRI &M
T& % (Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spring
Harbor Laboratory, 1988).

A OHURKEATEE (Antibodies A Laboratory Manual. Ed Harlow, David Lan
e,%MSmmgmmmLWMﬂmi1%&@@%KM®%@$&%E%T%:&
ﬁfééoﬂiﬁ‘HﬂM(%i%ﬁ%ﬁ%ﬁﬁﬁ&)\EM(@%%E@E&).
RIA (GRS RBRERE) HNIIHARBEREEZANE I ENTES,

SIAREL, ZREMECHLTT ToR MNEREHT BV A KORH Y
— DY UHEERMT S, FHERBNTIR, £7. TRASAKCHERDE (8
BLEY) ZHME 5. EREBEE~OERDED M) 1. B85, TES
BHERRT HMBOEERDS U IHMBRICHRYEERNT 52 Ei12koT
7508, TOFEIRES N2V, WRYENY > NI BEOBEITT, B>
NOBERRT EWANY 5— %, BHM~EATBZ Elc kD, M) &7
ZEMTED, |

FHECBNTIIRNTERZBRRIBI B IV ERBT S, L7 FIL0

" BRI ERULAEFEERWDZENTE S,

EHFERBNTIRRNT, BRYEZEMIBARVES IR Ll T,
TIAZANEREETDUH > FEEER‘?’%O ZDEXD L:L’Ci%ﬁ‘?—fﬂf: DA
B RBEBORAD D VRERCEET 2RBOBRBELIITHORD OWB#E
RLndZenisans,

FRADAY ) —Z U THEORNOERE L TIE. TTERSAFICHL, #
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BRMREEME Y, 7 IR MNEEEEIET S, KT, BRIEKICHL. H
UCBRUBEEEMEY, 7IoX MEMERIET S, LT, EASAEIE
BEEEBBEHBRL T, ZRSEKCEMI 8BS BNTHNY I= X
BHEET A K EBRT 5, o |
SERARADORY V== I HHOMOERE LT, £7, EXBEhL
AU, BROEEEME Y, 7I2R MEERRET 5. KT, ZRSAHEIC
MU, AUHRMEZEME Y, 72X MERZRIE TS, 2LT. EAS
B EERBEEOTMADHEIT Io2 MNEREZAE T2 Y H > REBRT 5,
ERFECBI BT TR MEROBER. EROFEICE o THS 2 &80T
5. | | |
FRUO LAY U—= YA Lo THBSNEWE (LAY bk,
ERRIZEENS, . _
AREOUH > K BRI, Hifh) 37 T=X MEMEET B M5, %

HY RAMERT BREEORBPERICE 5 RIS FICRET R LT,

ﬁ@m%ﬁﬁamacaﬁ%ﬁéméowgﬁ%%m;$%%®taUﬁyﬁa

EETE, ARARBHRICERT 2REOBEEZERTE. LRORZWLESR

ELUT, IR f/MREAESR, 2 BIERIR. LaronERBE 2T 5 Z LI TE
- - A _ |
| FRFICBIDHEEBE LTI, SREEE IR I/MRRDE (Congenital ame -
gakaryocytic thrombocytopenia; CAMT) ’&ﬁi@t:i‘é‘: EMTES, |
ARHEOUH K, ERREARBOZ S ) —= >V HEIE > TRES Mo
B (et EERARYELTRLSBAR., YREITANOHECHAL
THIENAETS S, HIRIT. BEICSCTHEEBLGEH, HTOLE,
TUFLIVAL <1 OATENAELTROMIZ. 550k U< IEns
S DREWITHE LIS B IR E DEEHAE. X BBER OESAIOR TEgn
MICHEATE S, P, SES EFAINBEES U< I28E, SEMI
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.
WS LA, B, BIGH, WES. REEUER. RER. Bu.
B SE2IV, BER. BARIBE EEEEAShET. —RICED Shi
B EEICEREND B R BBETRNT S 2 &Ik > THFHLT 5 2 L 25
A5NZ. INSHAITBT AR BRIMERSNEMEOHLZERNES
NBLESTBHOTH. N
G, 17 LVAICBRIT S Z EMTE BRIAE L TR, AAIYS TS,
A= AY—=F, bSALMHLA, FIET7TLDL D EEESH,. a4t O
—RAOESRIRFHL T—>AF—F. €IF L. FNFLMOL S BEALH.
AFT VBRI R T ADESIZEBEL ¥l LEXIF YU S 0kS
7Jﬂ'ﬂj€§|J\ | NN=I b, ZHE/HXIEIFY—DESBERFNHA N '5316;_
WALEIREA) TV ThH B BB, LROMEHCE 5 B0 & > 3R
W ESET 5T ENTED, EROLDOEEREMIIERAREKOEL > 7

NEZNVERCTEEORAERCHE> TS T B EMNTES,

ERAOKERELTIR, AIATEEREK. 7 KYBOEOMORBIRES

DHEE, FIADD-VNE L= I-R> /=R, - 2= k=), HilbF b

ULDBETON, BYREMABE. ST, BESIZTS ) —I.
RUFNA=), FRETOEL ) a=)b, RVIZFL > 7Y a—)b, kA
T AEREIEEA, FIRIER UV ILA— R8O (TN) . HO0-50&BEA LT ka,
WU E LTI, KEWRSH TN, AMEDHE L TRATE~Y S
w‘N)Vﬂ?»j—w&ﬁﬁbT%iw;it\%@ﬂ.ﬂiduyﬁﬁﬁ@

' BFEE DU LBER. SR, SIAE. EERTOD1 . RES. B

BAZDNT VA= T2/ =), BEHERERELTHEN, MBSk
HEHEEY, WEART I HEIE S, -
BEGED, FROZEOVTNTHLHETH DA FELILERORET
B, BRI EHAR, RAREHE, EWRSAR, RRBSES 2x
BFoND. ERAMOFE LT, FlxE. BIRNES. BRRES. ErR
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Co4-
BH. ETERZEIED 2SR RBNICRET 5 Lt a5, £ B

HOEM. FERITE DBEREHEEBRT DT EMTES, Fle. BILAWID
NAICE D I—RENS 2 b0 THNE. BINVEBETHRIARY ¥ — T8 5.

BEFREETS ZEbBA5N5. HERE LTI, MAE. —EiDS4E]
kedb 7z 0. 000 Ing2» & 1000 DEFH TRK T EATIRETH B, BBV, B,
B 5720 0. 001~100000mg/body DI F TH S BEBR T L MTE BN, 2hd

DEEIZHTLUBHFRENZDOTRARY., BE5E, #E5HEIL. BEOKED

Ff. ERBEICE VBT B, UEETHIIBEBRT 3 2 & ATETH

5,

[ 1 0 i B4 725 54 B

113, pC0S2-hMPLIullRY & — DM &R TR TH 5.,

212, pCOS2-hHPLIul1G3050R 2 & — DM E R R TH 5.

[ 3 1%, pBACsurf1-hMPL-FLAGR 2 & — DR 2 R TH 5.,

R4 1%, pC0S2-HA-Ba/F3D &S 1 7 RF 4 EhTPOICH T 57 TR MEM &R
TETH 5. M. 0.D. 450/655m%ER L. HllITIBEEERY.

B 513, hMPL-Ba/F3D &S 1 7 RF 4 LhTPOIZH T 57 T= R ME#ZRTE
THB, HHZ. 0.D. 450/655mmE R L. HEILEE SR

B 6 i, hMPL (G305C) -Ba/F30D &1 7 RF 4 EhTPOICHET B 7 T=Z MEM %
R TH D, M. 0.D. 450/65m% R L, MM IBE 27T,

71X, pCOS2-hMPLIullCT69TY ¥ — DR EFRTRTH 5.

[ 8 ¥, pCOS2-hMPLIullC823ANY ¥ — DM % R T M TH 5.

9. TAI36 sc(Fv) DRETHREEZRITRTH 5.

.1 0%, pCXND3-TA136 sc (Fv) 2R ¥ — D& RTRITH 5,

B41 1. hMPL-Ba/F3#iA2IZ413 BTAIS6 db. TAI36 sc (Fv) 27 T= R gk
ERTETH D, HEEZ0.D. 450/655mER L, MEIIBEZTT,
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1 27, hMPL (G305C) -Ba/F3fARIC BT HTAI36 db. TAI36 sc (Fv) Moy g=t

A NERERTRITS S, M0, D. 450/6550m% R L . ABILBES =1,

B 1 31, hAPL (C769T) -Ba/F3HIRRIC 543 HTAISS db. TAIS6 sc (Bv) 2007 I
A MEMEEFTRTH S, HENI0.D. 450/655mER L. BEIBEERT,

R1 412, HNPL €823 ~Ba/F3RARIIC 517 BTAIZ6 db. TAIS sc Py 2007 =
A NEMETTRTHS, MBIZ0.D. 450/655mERL . SZREERT,

R EHHT B ORE O -
U, ARUEEMHICE D BEWICHIET 520 FRBTTH SERHICH
RENDBOTIARN, N

(32651 1) Ba/F3SBLEEODIEST _ |
CAMTRZIC R 5N 5 h O RS TF L 2REBETFERD S B6305C (R102

?)Wiéﬁv$%ﬁ@ﬁﬁiéhTméo%:T\MTGﬁﬁT%%CQNW)

ZTEZFEDMOCKRRA I?’-/’E’é{?tmh?@jﬁﬁf\ﬁ F—ZIBEL, Ba/F3rrE]H‘Hl

'kﬁxbkoEmmrn/«¢41?/§@wﬁm%<RW§ﬁ 1) BLUHE

BERFORBa RED 53058 HOERECH SCOCEMR L BET (E’E?’J%ﬁ

' 3) %ﬂfﬁ'ébto TS ODNATF % BIERBERECOR]. SallTYINFL . Shimsmfase

B A2 5 —p00S2-HadBcoRl, SallH M ICHA L. pCOS2-RMPLull (B1) .
BLUPCOSI-IMPLIu11G305C (R 2) MLz,

pCOS2-hMPLfull. pCOS2-hMPLfullG305C. BEUEHF 4 T hO—)ELT
pCOSI-Ha®pvulJLEE. 12N g% Ba/FIMIBIC AR DRBT R T2 27
2~ U7z. GENE PULSER 11 (BIO-RAD) %A%y, Ix107 cells/ml in PBS. Gene Pu
Iser Cuvette 0. dem. 0. 33KV, 9504 PO TRETEA LIH. HH%RPUI164
0. 10% FBS. lng/ml rmIL3v(Pepro tech) . 500 g/ml Geneticin (GI'BCO) . 100
unit/ml R=U 2 100ue/ml ARV R 2 RPATHIBZRIRLU -,
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ZORE. THZNOAY 5 —h SHNPL-Ba/F34IRL. hNPL (G305C) -Ba/F3@RL. o
C0S2-HA-Ba/F3fHaskAs 2 5 iz, |

(M 2] b O RRA TF S REEMEII KA1 S5 282 ORY |

RS RRA LF S REGAEERAARANOLD, Eh o RRrT
FYREEOMEN KA1 > 2 REBEISIITHBEET DREUTOL S IS
L7c. EbbOZHRRA TF 2 ZEEOMMA R A > (G1n26-Trpd9l) OTFH

WZFLAGH &L 7= 8= F 2 /E8 L. pBACsurf-1 (Novagén) DPstI-SmalH - |
MZHAL. pBACsurf1-hMPL-FLAG (B13) ZAERRL7z. ZORSE. NEaOwo
WADEEAS 2730 DU Y S VEFIEFNT O ARt TF S SEEOE
RS RAAL D &GWL D BBETFHIHMESNZ @FIBES : 5) . Bac-N-Blue Tr
ansfection Kit (Invitrogen) ZMA\. Fv MEMO IO ha—)LIZHEW., 4ug

OENY 5~ ST RS 2R T x5 kUi, B3 AHICHELEEERL.
TI=07 oA THRA VA INVAZEEE L. YA IVAX by 2 2ERE. SI9
MIICERE Y, TOREEMEENLE, 85917 8% %130 Sepharose Fas
t Flow (Z7)b=7) IClkES 7=, 500mM NaCl. 0.01% Tween-ZO’Eﬁ@PBS
THHHL. M2 Affinity Resin (Sigma) iCkaEE /=, 100mM Glycine-HC], 0.0

1% Tween20 (pH3.5) THSHIEE. EHIZIM Tris-C1 (oHS.0) ok DEFIL. Super
 dex 200 26/60i2k D4V 3iBL OF bEFVHBLE (0. 01% Treen20 & STIPDS -

B .

(EHEHI3) #i b O RRA TF S BEEHESA TR O

BRINZTPORMAES RAL > N B fEEgEl0ng 2 EE LIRS0 ng
§OF 7T EIMRL/IprR U ARG, EIEICHEVIPI-X63-4g8-U1 (P3U1) ¥HAE &
INA TV F——véﬂi@%bf:; FEBLY N B R WEELISATY v 1 TH O SRR
A LF O REGIGEZEETINA T R—< #2458 L7 (VB0SB. VB45B. V
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.
B033. VB140. VBI57) .

—%. HNPL-Ba/F3#Ba#Balb/C Y iz 1. Ox10HHAZ S 1 BN 5 5 » B O
BTERARE L, 51 1 EREE. M\ 7Y R—v &L, Koy
RRA TF > SEBHBEEETHNT T R—&R/R L7z (TAI36) .

BENZENA T K=<l S Fik DML ERZRE, LEizhehy
D—=> 7 USMBRAERE Lz, S L ERmRsic £ = (R micFLAGY 70
i1 7HRF 1 BT (VBOSB db. VBASB db. VB033 db. VB140 db. VBI57 d
b, TAL36 db) ZEREL. BHMMRRER XY ¥ —pCXND3IZE A L 7= (pCXND3-VBOS
B db. pCXND3-VB45B db. pCXND3-VB033 db. pCXND3-VB140 db. pCXND3-VBI57 db.
DCIND3-TAI36 db). {ESUE &2 & — ECOSTRIRICEA L. 08 Lt 2
H% 3 HEICER L, 86 R728% LEHO Y1 78T ¢ BEEFE (Sien
a) ’Efﬁmf:BIAc‘ore (7= 7)TERLR.

(=H#%]4) Ba/F3liRadkD S 1 7R T 1 kgt 7y v =1

pC0S2-HA-Ba/F3#ffd. hMPL_Ba/F3i#fifi@. hMPL (G305C) -Ba/F3fifaddEnENn %,
2.0x10° cells/mliz72 B &k S izkEHh (RPMI1640. 10% FBS. 100unit/ml =31
>, 100pg/ml ARLTRIAT) HRL. 601 1/wellTI6well plateiz s
L 7. hTPO (R&D. %7%525#8/111.1 W78 5K DIZCHO-S-SFM 1 CTHR%E) &diabod
y/C0ST sup (VBOSB db. VB45B db. VB033 db. VB140 db. VB157 db. TA136 db.
ZhENnxl, x3, x9, x27, x81, x2431ZCHO-S-SFM [[ THE) %40 1/wel I THELT

| OABSRAERE L7288, 101 1/wellTCell Count Reagent (FH5) Mz, 28

eI 2 4120. D. 450/655mmBUE L7z, ZD#ES, hMPL (6G305C) -Ba/F3#fifa TIZhIP
PO IR l\ﬁﬂi&:i‘\l‘?éﬁﬁﬁ?ﬁﬁ*’%b<l&'Fb“Cblf:O UL, E¥ERL
75— ERET HINPL_Ba/FIMRITN 57 T2 MEEDTHNTAIS db (@&
FI&%F © 7) I, hMPL (G305C) -Ba/F3MEFRIM L THWY T=X hEMZR LK
(B4~6) ,
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BE. BFISE : 80T I JEBBRELI~54HERCIRIIC, 69~8448EECDRIC.

117~ 12328 ESHCDR3IT, 163~ 174A%REECDR1IT, 190~ 19623 &R SHCDR2UZ 229~123

THURSECDRIICHIY T B,

(%4515 Ba/FIMRBRDMIT (2) |
EHH 1 & FRCANTBE RSN MO AR IF > SARRETERD S
BOT69T (R257C) . Bk UKC823A (P2TST) BEAHD b1 L RAFA TF > BABEE
FORBNY ¥ —2TNEXREL. Ba/FMIRSICEA LR, FOSEESIF

BHEERET GBS 1) OBREET KA 5T698HOEEECH STIcERL
RRET @FIES: 9) . BRUSBEEOERECH DACERLARET (B

SIHT : 11) 2EMLL. T35 OB & HIIRBERECORL, Sal I TUIMFL.
BRI BLA X &7 & —p00S2-Ha@EcoRl, Sall¥A Mizi#iA LpCOSI-hMPLIul1C7
69T (I7) . #J:ZNDCOSZ—hMPLfUIICSZM (B8) &EML .

pCOS2-hMPL{ul1C769T. pCOS2-hMPLIullC823A% pvu I MLE4E, THTh20ug%B
a/FSMIICUATFORMTHS > A7 22 b L7z, GENE PULSER 11 (BIO-RAD) %3
vy, 1x107 Cells/ml in PBS. Gene Pulser Cuvette 0.4cm. 0.33kV. 950 LFD%
HTRETEA UL, HHERPMI1640. 10% FBS. Ing/ml rmIL3 (Pepro tech).
500 e/nl Genéticin (GIBCO). 100unit/ml =V, 100zg/ml A FL T kv
1Y RDXTHIRERK L. TORKE, ThEhORY & —h5hNPL (769
T)-Ba/F3#fHE. hMPL (C8234) -Ba/F3MHRLBEAE 5 /=,

(SEREHI6) i b O RRA TF L BRMEHEsC F) 20/ER
AT OPCXNDI-TAIS6 db% AV TEIFOF Rk & DTAIS sc (V) URET 2
Lk (®9) . | |

T34 —A (TAGAATTCCACCATGAGAGTGCTGATTCCTTTGTGGCTGTTCACAGCCTTTCCTGGTA
CCCTGTCTGATGTGCAGCTGCAGG /ARFIBE : 1 5) & 751 T—B (TGGGTGAGAACAATTT
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S99.-
GCGATCCGCCACCACCCGAACCACCACCACCCGAACCACCACCACCTGAGGAGACGGTGACTGAGG,/ Ea %I
BE:16) OlABDYE, BLUTSTA<—C (CACTCACCCTCTCCTCACGTGTCETGE
TTC66GTGETGGTCGTTCOGGTCCTGGCECATCGCAAATTGTTCTCACCCAGTC /ARFIB S : 1 7)
ET514<—D (ATTGCGGCCGCTTATCACTTATCGTCGTCATCCTTGTAGTCTTTGATITCCAGCTT_GG
TC/EFES : 18) ODHAADETENENPRETN., THENOEYDRS
MEF>TL—hEL. T4 —AET T Y—DCHUPRET> 2. B5HE
#800bp DDNAKT - % HIFRBESRECOR]. & UNotIT#4/L L, pBacPAK9 (CLONTECHRE
) lzr0—=>7 L, pBacPAKS-scTAI36 % /E®L 7z, | |

Ric. pBacPAKO-scTAI3625 > TL— k& L. F54v—E (GATGTGCAGCTGCACE |
AGTCGGGAC /BERIEH : 19) &751 ¥ —F (CCTECAGCTGCACATCCGATCCACOGECTCC
CGAACCACCACCACCCGATCCACCACCTCCTTTGATTTCCAGCTTGGTGL /BRI : 2 0) TPCR
Z17V, #K9800bp DDNAMTF % pGEM-T Easy & &% — (Promegattfll) Az po—=2
AWy i |

WEEF OMEERE. HIRBEREPvIITHLL. 15§ 5 17=#9800bp DDNAKT Fr % pBac
PAK9-scTA136 DPvullHf MT#EA L. pBacPAKI-TA136 sc (Fv) 2%4Em L 7=, #EM
LIeRD & — % HIRBERECORI B & UNot I THAL L. #91600bpDDNARGI % BB~
2 & —pCIND3lc 7 —=> %L, pCXND3-TA136 sc Fv)2&4ERIL 7= (BHIRE .
13) (M10) . |

(=551 7] TAI36 db3 K TRTAL36 sc (F) 2DTPOKE Y =R &M O FHE

pCXND3-TA136 db. & T'pCYND3-TAI36 sc (Fv) 2ZCOSTHIRRICEA L. Theh
DEREFEHRIBBIENRL &, B 5Nz55% LI ODiabodviBEIIM2Fitk
(Sigma) Z AV 7eBlAcore (7 7 VT 7) TEE L=,

hMPL-Ba/F3iHfa. .hMPL (G305C) -Ba/F3#HAa. hMPL (C769T) -Ba/F3#MAR. hMPL (C823
A -Ba/F3MIREDENTNZE4. 0x10° cells/mlicis & 5 iciEih RPMI1640. 10% FB
S 100unit/ml R=Z2 U2, 100ug/ml ARLTRA ) IZFHRL. 601 1/we
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-30- ‘
11C96well platelc4¥E L7, hTPO (R&DA) & LZECOSTHRASESRE LB %40 21/ we

NITHEL TR L%, 101 1/wellTCell Count Reagent (77 5{)

EMA. 2 BRISREIC0. . 450/655mBE L7,
ZORER. TAI3E sc V) 213, 3O PO RRAS IF L BREERKETICS
WTHTPORTAISE dbk D bE SIKHWT =X MEMERLE (H12. B1 3.

- HW14) . oo ER PORRA ILF O REEHZRE T HMPL-Ba/F3MIIRICH

WTIL, TAI36 dbiZhTPOL © I VEM LAVEE add o 7208, sc (Fv) UL 2T
SDRBRVH R THBhIPOEAEDT T X MEMEZRTEMNHBALE ("1

1),
10

Ex EORAOTMEYE |
ARAICLD. ZRTEFCERTHRE, FIAE. (MTOBHITHT 5H5E
RUALE (Fifk) . Pk RTBRUXZLAF R, BRURILAFE
ERURI Y —, BRI —ESUEEME. B ORESEMSRRI N,
EBI, BHEE I~ RTBRY XY LAF R AW RETREOFERE
TNz, TRERFAOFER, MEELOS NI EEI— KFTARETFOLER
MREOE 2 MR ETREICNT B BIERRMT 5, SBEEEAAAORE
FREME S FONsBAFHESNTE0 . BAEAOEETHICEA LEES
BOMRNSERAOHETEEMER NS Z Lick D AHEERS,
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_31-
25k O

LTRBAREICHLT, 7T MNEEZETHUH K.

DA KAETHD T EERHET B, BRELCERO YA K,
ERBEHIHLT, RRVAY KEOBOT IR MNEREET B L
éﬁ&&?é,ﬁﬁﬁlituznﬁﬁmuﬁyﬁb | |
ERSEEN, 73 BRAOERICERT 5 S8ETHS £ LEBHE
T, BREL~3DOWFNMERDOY H > K.

REZBHN. RROV A2 RIEHTH2RBHENEDN TS Z &2

ETB, EBEREL~400WTFNAHICRE®ROY H 2K,

10.

11,

12.

13.

14.

ERZEBIEBORBE B> T OB REKTH BT & LHMET S, B
RFEL~ 5 DNTNARRROY A > K,

BREEHA, NOLFRA TF S BEEOBREBHATH S T & 218
ET5, BREL~6OWThACEROUH Y K,

s IMES AT TH S, AR 2 RO A K.
BTN T A THRF 4 THB. BRES IRV A K,

VAT RIS THD L ERRET S, HREL 0 CRROHE,
BREL 0 £/t ] 1IRIROHE,

LERZEEN, RROUH > RITHT 2RENEDNTVS Z & 24
&aﬁa\%iﬁ10~1z@pfnmk%ﬁ®ﬁ&°

REZEEN, POCERAIFOSEROLERSERTH D &40
BMETH, BRELO~1400WTFNNICTHDO B E.

LREEEN 73 BERCERT 2256 THD I L RMET S,

RERBEVRBORELHEL TWIRARTH D LE/BET S,
CHREL O~ 1 30nThhcRBO %, '
15.

DHY REHAESRB I ERIVERESAKICS VL 2EET 5 HE,
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16.

17.
18.

19.

20.

2 2.

2 3.

_39-
ERSFEC) AR EROIRBI LI LD., BRSERKICERT S
REERRT B HE. |

DA RBFiETHS. BREL 6 ICRBOHE.

UTOIRZ280, ERRBECHLTTIZX MNERERETBUH >
RO ) == T HEk.

() BRSREICHRME 2 EMI TS TR,

b ERZEBICBIT 3 TV ERIT B TR,

(€ 7T=A MEMEET B ) H > REBRT 5 THE,
UFOIRZ8Y, ZRSEKICNLTY IoX MNEEERTEUH >
ROZRZY—=> T FiE, |
(a) EXSAHICHTEY IR MNERERIET B TE.

b ERZEFICHTEY T2 MEEERIET B TR,

O ERSAKEIEBEL T, ZRSEFCBNTHLY IR MNEkEHE

THUHY REBRT TR

DFOTREED. BREACEERSEMCNLTT I=R MNEtE
HTBUH RORAYY—= FhE |
() ERBAGIINTB7Y =X MEREBIFET 3 T,

b ZEBEKICNT S 7 T=2 NERERIET B T,

(O E¥SAMEERSBEOWMAICT T2 MNEEEETHUH S ke

BRTBTE

VHY RBFUETH D, HREL 8~2 0 OWTHNICERDZY Y —
=V U F

FAREL 8~2 1OWThMIIRBBOA Y- hicknEsh
“WE. | |
ERZBBCHTDUH L REGHT 2. 2ESEHICERT SRR
s
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24.

25.
26.

- 27.
28.

29.

33.
DA RAEREL~ I ONTNNCERO VLS K ThHB, HRE2
3 IR DIBEE, : |

UA R TH S, HRE2 3 KEROKBIE.

ERBEEN, 7 BERCERT 2286 THHC L2RHET 5.
HRE 2 3~ 2 5 DLFNAICEROBREE, |
BREFEH, RAOUH Y RICHT 5 KSEASEDN TS - & 24
BETD, HRE2 3~ 2 6 DVWTNNITRBOBRE,

BRZEEN P OLREA IF L SREOLRSBTHS - & BHE
ET 5. HREL 3~ 2 T OWTISIEROBAE,

BB OSSR M SR AR L MRIBAE TH 3, HRE2 3~2 8DNT
NMITRLE DB,



WO 2004/081048 - _ : : ~ PCT/JP2004/003334

1/14

EFlo7nE—s~/Tono4—

a8 _ EcoRI
Amp" \ N

Pvul

=3

Neo



WO 2004/081048 ' ' PCT/JP2004/003334

2/14
& 2

EFlo 70€— Qf-/I’/l\‘/'U’_-

EcoRI

Amp"

Neo¥



WO 2004/081048

X3

Am

1629, ORF10

PCT/JP2004/003334

3/14

ORF4, ORFS, lef-2, 603

hTPOR-FLAG



"WO 2004/081048

® 4

4/14

PCT/JP2004/003334

09

0.8

0.7

o 0.6

~. 0.5

© 04
03

0.2

0.1

0.1

1.0

100
Conc.(ng/ ml)

100.0

1000.0

—e—hTPO

——VB08Bdb
—%~-VB45Bdb |
—%- VB033db
~e-VB140db
——VB157db
—=—TA136db




WO 2004/081048

&l 5

PCT/JP2004/003334

5/14

0.9
0.8

0.7

.o 06
<05

© 04

|-e=hTPO

~&—VB08Bdb |
- VB45Bdb
—%— VB033db
~e—VB140db

03
0.2

0.1

0.1

100 1000 - 1000.0
Conc.(ng/ml)

+—VB157db

—-TA136db




WO 2004/081048

6/14

_PCT/JP2004/003334

X 6
1.2 | '
] F/\
0.8 -
(=]
<
@]
0.4 —
0.2
0 L 1 1
0.1 1.0 10.0 100.0

Conc.(ng/ml)

1000.0

—o—hTPO

——VB08Bdb
~»-VB45Bdb
—%—VB033db
—o—VB140db
—+—VB157db
—-TA136db




"WO 2004/081048 ' PCT/JP2004/003334

7/14
X 7

EFlo, TAR=E—=/ToN Y~

~TgG1poly A
S Ecod 71

i

NeoT



“WO 2004/081048 ' _ PCT/JP2004/003334

8/14
=8 | .
EFla 70— %~ /TN ¥

Sall

1gG1 poly A
™~ Eco47mI

SV40E.P.

NeoT



PCT/JP2004/003334

WO 2004/081048

914

X 9

£2EOV T

s(1ogrA|9)  e(1egAID) g(1agrA|D)

_B

TA

—Han

Il NAd

4~ BlEry0d

£ 2ROV
H. 1A =
m oN wg@moa#
[1£PEOV1d
B 1A

9€1Vv1os

9¢1viap



WO 2004/081048 ' PCT/JP2004/003334

1014
. 1 0
CMV IEX /N Y-~ |
, BataActm7I:l‘E 9—
Xbal-
EcoRI
Pvul
TA136sc(FV)2
Ampr
= Notl
Beta globin poly A
Sv40 Ori.

HindIII




WO 2004/081048 _ : ' PCT/JP2004/003334

11/14

—@—TA136 sc(Fv)2

—o—TA136 db

—%-TPO

0.000
0.001
0.010
0.100
1.000
10.000
100.000

Conc.(hM)



WO 2004/081048 } : . PCT/JP2004/003334

12/14

K12

1 .
§ 0.8 : / 7( —@—TA136 sc(Fv)2

D’ .
O 06 , /( . —e—TA136 db
0.4 ' —%-TPO
0.2
0 1 [l 1 | L
o ~— o (o) o () o
(e ] (an ] L o [om] (e o
S = o - S S S
o o () o ~— o 8

Conc.(nM)



WO 2004/081048

X13

13/14

~ PCT/JP2004/003334

0.000

0.001

0.100

Conc.(nM)

1.000

10.000

100.000

—0—TA136 sc(Fv)2
—e—TA136 db

—%—TPO




WO 2004/081048

X14

14/14

PCT/JP2004/003334

1.8

1.6

1.4
o 1.2

- 008
06

0.4

—~—TA136 sc(Fv)2 |
—e—TA136db
~%—TPO

0.2

0.000

0.001

0.010

0.100

Conc.(nM) -

1.000

10.000.

100.000



WO 2004/081048 ' PCT/JP2004/003334

1/74

SEQUENCE LISTING
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA
<120> Agon?stic ligands against reqeptor variant
<130> CI—A0303P

<150> JP 2003-067832
<I51> 2003-03-13

<160> 20
AT PatentIn version 3.1

Q10> 1
Q11> 1924
<212> DNA

<213 Homo sapiens

<2205
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gaattccacc atg ccc tee tgg gee cte ttc atg gic acc tee tge cte '49
Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu
1 5. 10
ctc ctg gce cct caa aac ctg gec caa gte age age caa gat gte tce 97
Leu Leu'Ala Pro Gln Asn Leu Ala Gln Val Ser Ser Gln Asp Val Ser
15 20 25
-ttg ctg gea tca gac tca gag ccc ctg aag tgt ttc tce cga aca tit 145

Leu Leu Ala Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe

30 3 40 : 45
gag gac ctc act tgc ttc tsg gat gag gaa gag gca gcg cec agl geg 193
Glu Asp Leu Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly
50 55 60
aca tac cag ctg ctg tat gcc tac ccg cgg gag aag cce cgt get tge 241
Thr Tyr GIn Leu Leu Tyr Ala Tyr Pro‘Arg Glu Lys Pro Arg Ala Cys -
65 70 - 75
ccc}ctg agt tcc cag agc atg ccc cac ttt gga acc cga taé gtg tec - 289
Pro Leu Ser Ser Gln Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys
80 85 90
| cag ttt cca gac cag gag gaa gtg cgt ctc ttc ttt ccg ctg cac cte 337

Gln Phe Pro Asp Gln Glu Glu Val Arg Leu Phe Phe Pro Leu His Leu
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9% 100 10
tgg gtg aag aat gtg ttc cta aac cag act cgg act cag cga gtc ctc 385
Trp Val Lys Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu
110 s 120 125
ttt gteg gac agt gta ggc ctg'ccg gcet cee cec agt atc atc aag gcc 433
Phe Val Asp Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala
130 135 140
atg ggt ggg age cag cca ggg gaa ctt cag atc agc tgg gag gag cca 481
Met Gly Gly Ser Gln Pro Gly Glu Leu Gln Ile Ser Trp Glu Glu Pro
145 - : 150 ' 155
get cca'gaa atc agt gat ttc ctg age tac gaa ctc cge tat ggc cce 529
Ala Pro Glu Ile Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro
160 165 170
aga gat ccc aag aac tcc act ggt ccc acg gtc ata cag ctg att gec 577
Arg Asp Pro Lys Asn Ser Thr Gly Pro Thr Val Ile Gln Leu Ile Ala
| 175 180 185
aca gaa acc tgc tgc cct get ctg cag aga cct cac tca gee tct get 625

Thr Glu Thr Cys Cys Pro Ala Leu Gln Arg Pro His Ser Ala Ser Ala.
190 195 200 205
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ctg gac cag tct cca tgt gct cag cec aca atg cece tgeg caa gat gga 673
Leu Asp GIn Ser Pro Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly |
210 ' 215 220

cca aag cag acc tcc cca agt aga gaa get tca ect ctg aca gca gag 721 |
Pro Lys Gln Thr Ser Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu
225 230 235

get gga age tec cte atc tca gga cte cag cet ggc aac tcc tac tgg 769

Gly Gl& Ser Cys Leu Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp

240 ' 245 250
ctg cag ctg cec age gaa cct gat geg atc tee ctc ggt ggc tec tgg 817
Leu GIn Leu Arg Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp
255 260 265

gga tcc tgg tce ctc cct gig act gtg gac ctg cet gga gat gca gtg 865
Gly Ser Trp Sef Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val

270 275 280 285

gca ctt gga ctg caa tgc ttt ace ttg gac ctg aag aat gtt acc tgt 913
Ala Leu Gly Leu Gln Cys Phe Thr_Leu Asp Leu Lys Asn Val Thr Cys |

290 295 300
caa tgg cag caa cag gac cat gct age tce caa gge tte tte tac cac 961 -

GIn Trp Gln Gln Gln Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His
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305 310 ' 315

age age gea cge tgc tge ccc aga gac agg tac ccc atc tgg gag aac 1009
Ser Arg Ala Afg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn
7/ I B .

tec gaa gag gaa gag aaa aca aat cca gga cta cag acc cca cag ttc 1057
Cys Glu Glu Glu Glu Lys Thr Asn Pro Gly Leu Gln Thr Pro Gln Phe
B Y R 340 345

tct cge tesc cac tte aag tca cga aat gac age att att cac ate ctt 1105
Ser Arg Cys His Phe Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu
350 - 355 360 365

gte gag gtg acc aca gecc ccg ggt act git cac age tac ctg gec tce 1153
Val Glu Val Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser
370 375 , 380

cct ttc tgeg atc cac cag get gig cge ctc ccec acc cca aac ttg}cac 1201
Pro Phe Trp Ile His Gin Ala Val Arg Leu Pro Thr Pro Asn Leu His
385 390 395

tgg agg gag atc tcc agt ggg cat ctg gaa ttg gag tgg cag cac cca 1249
Trp Arg Glu Ile Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro
400 .. 405 410
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tcg tcc tgg gca gee caa gag acc tgt tat caa ctc cga tac aca gga 1207
Ser Ser Trp Ala Ala Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly
415 ' 420 425

gaa gec cat cag gac tgg aag gtg ctg gag ccg cct cte ggg gee cgé 1345 ‘
Glu Gly His Gln Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg
430 435 440 445

g8a 88g acc cig gag ctg cge ccg cga tct cge tac cgt tta cagctg 1393
Gly Gly Thr Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu
450 455 460

cgc gcc agg ctc aac gge cce acc tac caa ggt cce tgg age tcg teg 1441
Arg Ala Arg Leu Asn Gly Pro Thr Tyr Gln Gly Pro Trp Ser Ser Trp
465 470 475

tcg gac cca act agg gtg gag acc gec acc gag ace gee tgg atc tcc '1489
Ser Asp Pro Thr Arg Val Glu Thr A]a Thr Glu Thr Ala Trp Ile Ser
480 485 490

tte gtg acc get ctg cat cta gtg ctg gec ctc age gee gic ctg ggc | 1537
Leu Val Thr Ala Leu His Leu Val Leu Gly Leu Ser Ala Val Leu Gly | |
495 500 505

ctg ctg ctg cig age teg cag ttt cct gea cac tac agg aga cig agg 1585

Leu Leu Leu Leu Arg Trp Gln Phe Pro Ala His Tyr Arg Arg Leu Arg
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510 515 520 525

cat gee ctg tgg cec tca ctt cca gac ctg cac cgg gtc cta gge cag 1633
His Ala Leu Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly GIn
530 535 540

tac ctt agg gac act gca gee ctg age ccg cce aag gee aca gte tca 1681
Tyr Leu Arg Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser |
545 550 555

gat acc tgt gaa gaa gtg gaa ccc agc ctc ctt gaa atc cic ccc aag 1729
Asp Thr Cys Glu Glu Val Glu Pro Ser Leu Leu Glu Ile Leu'Pro Lys.
560 565 570

tce tca‘gag agg act cct ttg ccc ctg tgt tcc tec cag gec cag atg 1777
Ser.Ser Glu Arg Thr Pro Leu Pro Leu Cys Ser Ser Glm Ala Gln Met
575 580 ‘ 585

gac tac cga aga ttg cag cct tct tge ctg geg acc atg cec ctg tet 1825
Asp Tyr Arg Arg Leu Gln Pro Ser Cys Leu Gly Thr Met Pro Leu Ser
590 595 600 605

gtg tec cca ccc atg get gag tca ggg tee tge tgt ace ace cac att 1873
Val Cys Pro Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile
610 . 615 620
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gee aac cat tce tac cta cca cta age tat tég cag cag cct tga
“Ala Asn His Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gla Pro
625 . 630 635

gtcgac

Q10> 2
Q11> 635
212> PRT

<213> Homo sapiens

<400> 2
Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu Leu Leu Ala
1 5 10 15

Pro Gln Asn Leu Ala Gln Val Ser Ser Gln Asp Val Ser Leu Leu Ala
20° % 30

Ser Asp Ser Glu Pro Leu'Lys Cys Phe Ser Arg Thr Phe Glu Asp Leu
35 40 45

Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gln
50 55 60

Leu Leu Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys Pro Leu Ser

1918

1924
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65 70 : 75 80

Ser Gln Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys Gln Phe Pro
| 85 90 95

Asp GIn Glu Glu Val Arg Leu Phe Phe Pro Leu His Leu Trp Val Lys
100 105 110

Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu Phe Val Asp
115 120 125

Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala Met Gly Gly
130 - 135 40

Ser Gln Pro Gly Glu Leu Gln Ile Ser Trp Glu Glu Pro Ala Pro Glu
145 150 155 160

Ile Ser Asp Phe Leu Arg Tyr Glu Leﬁ Arg Tyr Gly Pro Arg Asp Pro
165 m 175

Lys Asn Ser Thr Gly Pro Thr Val Ile GIn Leu Ile Ala Thr Glu Thr
180 185 190

Cys Cys Pro Ala Leu Gln Arg Pro His Ser Ala Ser Ala Leu Asp Gln
195 : 200 205
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Ser Pro Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly Pro Lys Gln
210 | 215 220

Thr Ser Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu Gly Gly Ser
225 230 235 240

Cys Leu Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp Leu Gln Leu
245 950 255

Arg Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp Gly Ser Trp
260 265 270

Ser Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala Leu Gly
275 ' 280 285

Leu Gln Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gln Trp Gln
290 295 300

Gln Gln Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His Ser Arg Ala
305 310 315 - 320

Arg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn Cys Glu Glu
395 330 335

Glu Glu Lys Thr Asn Pro Gly Leu GIn Thr Pro Gln Phe Ser Arg Cys
340 345 350
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"His Phe Lys Ser Arg Asn Asp Ser Ile Ile Hié Ile Leu Val Glu Val
955 360 365

- Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser Pro Phe Trp
370 _ 375 : 380

Ile His Gln Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu
3% 390 395 400

Ile Ser Ser Gly His Leu Glu Leu Glu Trp GIn His Pro Ser Ser Trp
405 410 415

Ala Ala Gln Glu Thr Cys Tvr Gln Leu Arg-Tyr Thr Gly Glu Gly His
420 - 425 430

Gln Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg Gly Gly Thr
435 a0 445 |

Leu Glu Leu Arg Pro Arg‘Ser Arg Tyr Arg Leu GIn Leu Arg Ala Arg
450 455 460 |

Leu Asn Gly Pro Thr.Tvr Gln Gly Pro Trp Ser Ser Trp Ser Asp Pro
465 . - 470 475 480

Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser Leu Val Thr
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485 - 90 495

Ala Leu His Leu Val Leu Gly Leu Ser Ala Val Leu Giv Leu Leu Leu
| 500 505 510

- Leu Arg Trp Gln Phe Pro Ala His Tyr Arg Arg Leu Arg His Ala Leu
515 520 525

‘Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gln Tyr Leu Arg
530 - 535 540

Asp Thr Ala Ala Léu Ser Pro Pro Lys Ala Thr Val Ser Asp Thr Cys
545 550 555 560

Glu Glu Val Glu Pro Ser Leu Leu Glu Ile Leu Pro Lys Ser Ser Glu
565 - -~ 570 575

Arg Thr Pro Leu Pro Leu Cys Ser Sef Gln Ala Gln Met Asp Tyr Arg |
580 585 ~ 590

' Arg Leu Gln Pro Ser Cys Leu Gly Thr Met Pro Leu Ser Val Cys Pro
595 600 605

Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile Ala Asn His
810 . 615 620
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Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gln Pro
625 630 635

Q10> 3
QI 1924
Q212> DNA

<213> Homo sapiens

<220>

Q2> (bs

Q22> (11).. (1918)
Q2

<400> 3

gaattccacc atg ccc tec tegg gee cte tte atg gte ace tee tee cte 49
Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu
1 5 10

ctc ctg gee cet caa aac ctg gee caa gic age age caa gat gic tce 97
Leu Leu Ala Pro GIn Asn Leu Ala Gln Val Ser Ser Glm Asp Val Ser
15 20 _ 25

ttg ctg gea tca gac tca gag cce ctg aag tgt ttc tcc cga aca tit 145
Leu Leu Ala Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe
30 35 40 45
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gag gac cic act tec ttc tgg gat gag gaa gag gea gog ccc agt ggg 193
Glu Asp Leu Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly

' 50 8 60
aca tac cag cig ctg tat gcc tac ccg cgg gag aag cec cgt get tge 241

Thr Tyr Gln Leu Leu Tyr Ala Tvr Pro Arg Glu Lys Pro Arg Ala Cys

65 0 75
cee cig agt tec cag age atg cec cac tit gea acc cga tac gig tec 289
Pro Leu Ser Ser Gln Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys
80 | 85 _ 90
cag ttt cca gac cag gag gaa gtg cct ctc ttc ttt ccg ctg cac cfc 337
Gln Phe Pro Asp Gln Glu Glu Val Pro Leu Phe Phe Pro Leu His Leu |

95 100 105

- tgg gtg aag aat gtg ttc cta aac cag act cgg act cag cga gtc ctc | 385
Trp Val Lys Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu
110 - 115 : 120 125

ttt gtg gac agt gta ggc ctg ceg gct cee cee agt atc atc aag gcc 433
Phe Val Asp Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala

130 135 140

atg ggt 888 agc cag cca ggg gaa ctt cag atc age tgg gag gag cca 481
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Met Gly Gly Ser Gln Pro Gly Glu Leu Glu Ile Ser Trp Glu Glu Pro
| 145 T 155

get cca gaa atc agt gat ttc ctg agg tac gaa ctc cge tat ggc ccc 529
Ala Pro Glu Ile Ser Asp Phe Leu Arg Tyr GluvLeu Arg Tyr Gly Pro
160 | 165 - 170

aga gat ccc aag aac tcc act ggt ccc acg gtc ata cag ctg att gec 577
'Arg Asp Pro Lys Asn Ser Thr Gly Pro Thr Val Ile Gln Leu Ile Ala
175 180 185

aca gaa acc tgc tsc cct get ctg cag aga cct cac tca gee tet get 625
Thr Glu Thr Cys Cys Pro Ala Leu Gln Arg Pro His Ser Ala Ser Ala
190 195 200 205

ctg gac cag tct cca tgt gct cag ccc aca atg ccc tgg caa gat gga 673
Leu Asp Gln Ser Pro Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly
| © 910 915 20

cca aag cag acc tcc cca agt aga gaa get tca get cig aca gea gag 21
Pro Lys Gln Thr Ser Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu
225 230 235

88t gga agc tgc ctc atc tca gga cic cag cct gge aac tcc tac teg 769
Gly Gly Ser Cys Leu Ile Ser Gly Leu Gin Pro Gly Asn Ser Tyr Trp
240 245 250
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ctg cag ctg cgc age gaa cct gat ggg atc tcc cte ggt ggc tee tgg 817
Leu Gln Leu Arg Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp
255 260 265

gga tcc tgg tcc ctc cct gig act gtg gac ctg cct gga gat gea gig 865
Gly Ser Trp Ser Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val

270 275 280 285
gca ctt gga ctg caa tge ttt acc ttg gac ctg aag aat git acc tgt 913
Ala Leu Gly Leu GIn Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys
290 : 295. 300
caa tgg cag caa cag gac cat gct age tcc caa ggc ttc tte tac cac 961
Gln Trp Gln Gln Gln Asp His Ala Ser Ser GIn Gly Phe Phe Tyr His
305 310 315

agc agg gca cgg tge tge ccc aga gac agg tac ccc'atc tgg gag aac 1009
Ser Arg Ala Arg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn
320 : 325 330

tgc gaa gag gaa gaé aaa aca aat cca gga cta cag acc cca cag ttc 1057
Cys Glu Glu Glu Glu_Lys Thr Asn Pro Gly Leu Gln Thr Pro Gln Phe

335 340 345

tct cgc tgc cac ttc aag tca cga aat gac age att att cac atc ctt = 1105
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Ser Arg Cys His Phe Lys Ser Arg Asn Asp Sef Ile ile His Ile Leu
350 355 360 365

~ gtg gag gtg acc aca gee ccg ggt act gtt cac age tac ctg gec tcc 1153
Val Glu Val Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser |
370 375 - 380

cct ttc tgg atc cac cag get gtg cge cte cec ace cca aac ttg cac 1201
‘Pro Phe Trp Ile His GIn Ala Val Arg'Leu Pro Thr Pro Asn Leu His
385 , 390 395

teg agg gag atc tcc agt geg cat ctg gaa tig gag tgg cag cac cca 1249
Trp Arg Glu Ile Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro
400 405 410

tcg tee tgg gea gee caa gag acc tgt tat caa ctc cga tac aca gga 1297
Ser Ser_Trp Ala Ala Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly
415 ' 420 | 425 |

gaa ggc cat cag gac tgg‘aag gtg ctg gag ccg cet cte ggg gee cga 1345
GluAle His Gln Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg
430 435 440 445

g8a 8gg acc ctg gag ctg cge ccg cga tct cge tac cgt tta cag ctg 1393
Gly Gly Thr Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu
450 455 460
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“cge gee agg cic aac gee cee ace tac caa get ccc tgg age tcg tgg - 1441
Arg Ala Arg Leu Asn Gly Pro Thr Tyr Gln Gly Pro Trp Ser Ser Trp
/ 465 470 475

tcg gac cca act agg gtg gag acc gcc acc gag acc gee tgg atc tce 1489
Ser Asp Pro Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser
480 ’ 485 490

ttg gtg acc get cig cat cta gtg ctg ggc cte age gee gte ctg gac 1537
~Leu Val Thr Ala Leu His Leu Val Leu Gly Leu Ser Ala Val Leu Gly
495 500 505

ctg ctg ctg cig age tgg cag ttt cct gca cac tac agg aga ctg.agg 1585
Leu Leu Leu Leu Arg Trp Gln Phe Pro Ala His Tyr Arg Arg Leu Arg |
510 515 520 525

cat gec ctg tgé cce tca ctt cca gaé ctg cac cgg gic cta ggc cag | 1633
His Ala Leu Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gln
530 535 540

tac ctt agg gac act gca gee ctg age ccg cec aag gec aca gtc tca 1681
Tyr Leu Arg Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser

545 050 555

gal acc tgl gaa gaa gtg gaa ccc age ctc ctt gaa atc ctc cec aag 1729
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Asp Thr Cys Glu Glu Val Glu Pro Ser Leu Leu Glu Ile Leu Pro Lys
560 565 570

tcc tca gag agg act cct tig ccc ctg tgt tcc tce cag gee cag atg 1777
Ser Ser Glu Arg Thr Pro Leu Pro Leu Cys Ser Ser Gln Ala Gln Met
575 580 585

gac tac cga aga tig cag cct tct tgc ctg ggg ace atg cce ctg tct 1825
Asp Tyr Arg Arg Leu GIn Pro Ser Cys Leu Gly Thr Met Pro Leu Ser
590 . 595 600 605

gtg tgc cca ccc atg get gag tca ggg tee tge tgt acc ace cac att 1873
Val Cys Pro Pro Met Ala Glu Ser Gly Ser Cys Cys. Thr Thr His Ile
610 ' 615 620

gcc aac cat tcc tac cta cca cta age tat tgg cag cag cct tga 1918
Ala Asn His Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gln Pro
625 630 ' 635

gtcgac : 1924

Q1> 4

Q211> 635

<212> PRT

<213> Homo sapiens
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o 4 |
Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu Leu Leu Ala

1 5 0 | 15

Pro GIn Asn Leu Ala Gln Val Ser Ser Gln Asp Val Ser Leu Leu Ala
| 20 % 30

'-Ser Asp Ser Glu Pro Leu Lys Cys Phe'Ser Arg Thr Phe Glu Asp Leu
35 40 45

Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gln
50 ‘ 55 : - 60 '

Leu Leu Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys Pro Leu Ser
65 70 _ : (FI 80

- Ser GIn Ser Met Pro His Phe Gly Thf Arg Tyr Val Cys Gln Phe Pro |
85 90 | 95

Asp Gln Glu Glu Val Pro Leu Phe Phe Pro Leu His Leu Trp Val Lys
100 105 110

Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu Phe Val Asp‘
| 115 C120 195
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Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala Met Gly Gly
130 135 | 140 |

Ser Gln Pro Giv Glu Leu GIn Ile Ser Trp Glu Glu Pro Ala Pro Glu
145 BRI 15 160

Ile Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro Arg Asp Pro
| 65 170 175

| Lys Asn Ser Thr Gly Pro Thr Val Ile Gln Leu Ile Ala Thr Glu Thr
o 180 | 185 190

Cys Cys Pro Ala Leu Gln Arg Pro His Ser Ala Ser Ala Leu Asp Gln
195 200 205

Ser Pro Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly Pro Lys Gln
210 ' 215 220

Thr Ser Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu Gly Gly Ser
225 230 : 235 240

Cys Leu Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp Leu Gln Leu
245 250 255

Arg Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp Gly Ser Trp
260 265 270
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Ser Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala Leu Gly
275 280 285

Leu GIn Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gln Trp Gl
290 295 300

GIn GIn Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His Ser Arg Ala
305 310 315 320

Arg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn Cys Glu Glu
325 330 335

Glu Glu Lys Thr Asn Pro Gly Leu Gln Thr Pro Gln Phe Ser Arg Cys
340 345 350

His Phe Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu Val Glu Val
355 360 365

Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser Pro Phe Trp
370 375 380

Ile His GIn Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu
385 . 390 395 400

Ile Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro Ser Ser Trp
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405 - 40 415

Ala Ala Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly Glu Gly His
420 425 430

. Gln Asp Trp Lys Val Leu Glﬁ Pro Pro Leu Gly Ala Arg Gly Gly Thr
435 440 445

Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu Arg Ala Arg
450 455 : 460

Leu Asn Gly Pro Thr Tyr Gln Gly Pro Trp Ser Ser Trp Ser Asp Pro
465 470 a5 480

Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser Leu Val Thr
485 490 495

Ala Leu His Leu Val Leu Gly Leu Sef Ala Val Leu Gly Leu Leu Leu
500 505 | 510

Leu_ Arg Trp GIln Phe Pro Ala His Tyr Arg Arg Leu Arg His Ala Leu
515 520 4 525

Trp _P.ro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gln Tyr Leu Arg
530 . 535 540
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Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser Asp Thr Cys
545 . 550 555 560

Glu Glu Val Gl-u Pro Ser Leu Leu Glu Ile Leu Pro.Lys Ser Ser Glu
55 570 575

VArg‘Thr Pro Leu Pro Leu Cys Ser Ser Gln Ala GIn Met Asp Tyr Arg
580 . 585 590

~Arg Leu Gln Pro Ser Cys Leu Gly Thr Met Pro Leu Ser Val Cys Pro
5% 600 605 -

Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile Ala Asn His
610 615 620 |

Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gln Pro -
625 630 . 6%

Q10> 5

Q1> 1506

Q12> DN -
<213> Homo sapiens

0
91> DS
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222> (1).. (1506)
Q23
400> 5
atg gta agc gct att git tta tat gig ctt tig gcg gcg geg geg cat a8
Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His
1 5 10 15
tct gec ttt geg gat ctg cat caa gat gtc tec ttg ctg gea tca gac 96

Ser Ala Phe Ala Asp Leu His Gln Asp Val Ser Leu Leu Ala Ser Asp

20 25 30
tca gag ccc ctg aag tgt ttc tcc cga aca ttt gag gac cic act tge 144
Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe Glu Asp Leu Thr Cys
35 40 45
ttc tgg gat gag gaa gag gca gcg cce agt gegg aca tac cag ctg ctg 192
Phe Trp Asp G]ﬁ Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gln Leu Leu
50 55 60

tat gec tac ccg cgg gag aag ccc cgt get tge cee ctg agt tec cag 240
Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys Pro Leu Ser Ser Gln |
65 70 75 80

agc atg ccc cac ttt gga acc cga tac gig tec cag ttt cca gac cag 288

Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys Gln Phe Pro Asp Gln
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85 < 0 95

gag gaa gtg cgt ctc ttc tit ccg ctg cac cte tgg gfg aag aat gtg 336
© Glu 'Glu Val Arg Leu Phe Phe Pro Leu His Leu Trp Val Lys Asn Val
100 o105 )

ttc cta aac cag act cgg act Cag cga gic ctc ttt gtg gac agt gta 384
Phe Leu Asn GIn Thr Arg Thr Gln Arg Val Leu Phe Val Asp Ser Val
' 115 120 125

8gc clg ccg get cce cee agt atc atc aag gec atg get geg age cag 432
Gly Leu Pro Ala Pfo Pro Ser Ile Ile Lys Ala Met Gly Gly Ser Gln

130 : 135 140
cca ggg'gaa ctt cag atc agc tsg gag gag cca get cca gaa atc agt 480
Pro Gly Glu Leu Gln Ile Ser Trp Glu Glu Pro Ala Pro Glu Ile Ser
145 150 155 160
gat ttc ctg égg tac gaa ctc cgc tat ggc ccc aga gat cee aag aac 528

Asp Phe Leu Arg Tyr Glu Léu Arg Tyr Gly Pro Arg Asp Pro Lys Asn
165 170 175

tcc act ggt ccc acg gtc ata cag ctg att gce aca gaa acc tge tgc 576
Ser Thr-Gly Pro Thr Val Ile Gln Leu Ile Ala Thr Glu Thr Cys Cys |
' 180 . 185 190



WO 2004/081048 | PCT/JP2004/003334

27/74

cct get ctg cag aga cct cac tca gee tet get ctg gac cag tct cea 624

Pro Ala Leu GIn Arg Pro His Ser Ala Ser Ala Leu Asp Gln Ser Pro

195 ' 200 205
tgt get cag cce aca atg cce tgg caa gat gga cca aag cag acc_tcé 672
Cys Ala GIn Pro Thr Met Pro Trp Gln Asp Gly Pro Lys Gln Thr Ser
210 215 220

cca agt éga gaa gct tca get cig aca geca gag ggt gga age tge cic 720

Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu Gly Gly Ser Cys Leu

225 230 235 240

atc tca gga ctc cag cct ggc aac tcc tac tgg ctg cag ctg cgc asc 768

Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp Leu Gln Leu Arg Ser
245 250 955

gaa cct gat ggg atc tcc ctc ggt gec tce tgg gga tce tgg tee cic | 816
Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp Gly Ser Trb Ser Leu
260 _ 265 270

' cet gtg act gtg gac ctg cet gea gat gca gtg eca ctt gga ctg caa 864

Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala Leu Gly Leu Gln
275 - 280 285

tgc ttt acc ttg gac ctg aag aat gtt ace tgt caa tgg cag caa cag 912
Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gin Trp Gln Gln Gln
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990 295 300

gac cat gct age tcc caa gge ttc ttc tac cac age agg gca cgg tgc | 960
Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His Ser Arg Ala Arg Cys
05 30 315 320

tgc ccc aga gac agg tac ccc atc tgg gag aac tgc gaa gag gaa gag 1008
Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn Cys Glu Glu Glu Glu
| 395 330 335

aaa aca aat cca gga cta cag acc cca cag ttc tct cgc tec cac tic 1056
Lys Thr Asn Pro Gly Leu GIn Thr Pro Gln Phe Ser Arg Cys His Phe
340 345 350

aag tca cga aat gac agc att att cac atc ctt gtg gag étg acc aca 1104
Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu Val Glu Val Thr Thr
355 360 365

gce ccg'ggt act gtt cac agc tac ctg gge tec cct tte tgg atc cac 1152
Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser Pro Phe Trp Ile His
370 - 375 380

cag gct gtg cgc ctc ccc acc cca aac ttg cac tgg agg gag atc tce 1200
Gln Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu Ile Ser
385 390 - 395 400
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agt ggg cat ctg gaa ttg gag tgg cag cac ccva tcg tec tgg gea gee 12'48
“Ser Gly His Leu Glu Leu Glu Trp Gln His Pro Ser Ser Trp Ala Ala
| | 405 410 415

caa gag acc tgt tat caa ctc cga tac aca gga gaa ggc cat cag gac 1296
Gin Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly Glu Gly His Gln Asp
420 425 430

tgg aag gtg ctg gag ccg cct ctic g8 gcc cga gga geg acc cig gag 1344
Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg Gly Gly Thr Leu Glu
435 440 445

ctg cgc ccg cga tet cge tac cgt tta cag ctg cge gee agg cic aac 1392
Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu Arg Ala Arg Leu Asn
450 455 460

gge ccc ace tac caa ggt cec tgg agé tcg tgg tcg gac cca act asg 1440
Gly Pro Thr Tyr Gln Gly Pro Trp Ser Ser Trp Ser Asp Pro Thr Arg
465 470 475 480

gtg gag acc gec acc gag acc gec tgg gic gac gga tcc gac tac aag . 1488
Val Glu Thr Ala Thr Glu Thr Ala Trp Val Asp Gly Ser Asp Tyr Lys
485 490 495

gac gac gat gac aag tga 1506

Asp Asp Asp Asp Lys
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500

210> 6
Q11> 501
- 212> PRI

<213> Homo sapiens

400> 6 |
Met Val Ser Ala Ile Val Leu Tyr Val Leu Leu Ala Ala Ala Ala His
1 5 10 15

Ser Ala Phe Ala Asp Leu His Gln Asp Val Ser Leu Leu Ala Ser Asp
20 25 30

Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe Glu Asp Leu Thr Cys
35 0 45

Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gln Leu Leu
50 55 60

Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys Pro Leu Ser Ser Gln
65 70 | 75 80

Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys Gln Phe Pro Asp Gln
85 90 95
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Glu Glu Val Arg Leu Phe Phe Pro Leu His Leu Trp Val Lys Asn Val
100 - 105 110

Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu Phe Val Asp Ser Vai
115 120 125

Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala Met Gly Gly Ser Gln
130 135 140

Pro Gly Glu Leu Gln Ile Ser Trp Glu Glu Pro Ala Pro Glu Ile Ser
145 150 - - 155 , 160

Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro Arg Asp Pro Lys Asn
165 170 179

Ser Thr Gly Pro Thr Val Ile GIn Leu Ile Ala Thr Glu Thr Cys Cys
- 180 185 190

Pro Ala Leu Gln Arg Pro His Ser Ala Ser Ala Leu Asp GIn Ser Pro
195 200 205

Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly Pro Lys Gln Thr Ser
210 215 220

Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu Gly Gly Ser Cys Leu
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925 230 235 240

Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp Leu Gln Leu Arg Ser
U5 250 955

- Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp Gly 4Ser'Trp Ser Leu
| 260 265 210

* Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala Leu Gly Leu Gln
275 280 285

Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gin Trp Gln Gln Gln
290 | 295 - 1300

Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His Ser Arg Ala Arg Cys
305 310 315 320

- Cys Pro Arg Asp Arg Tyr Pro Ile Trb Glu Asn Cys Glu Glu Glu Glu
395 330 335

* Lys Thr Asn Pro Gly Leu Gin Thr Pro Gln Phe Ser Arg Cys His Phe
340 345 350

- Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu Val Glu Val Thr Thr
| 355 360 365
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 Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser Pro Phe Trp Ile His
370 375 330

GIn Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu Ile Ser
385 90 395 400

Ser Gly His Leu Glu Leu Glu Trp Gln His Pro Ser Ser Trp Ala Ala
405 410 415

Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly Glu Gly His Gln Asp
420 425 A 430

Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg Gly Gly Thr Leu Glu
435 w0 M5

Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu Arg Ala Arg Leu Asn
450 455 | 460

Gly Pro Thr Tyr Gln Gly Pro Trp Ser Ser Trp Ser Asp Pro Thr Arg
- 465 470 475 480

Val Gllj Thr Ala Thr Glu Thr Ala Trp Val Asp Gly Ser Asp Tyr Lys
485 490 495

Asp Asp Asp Asp Lys
500
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QI 7
211> 768
<212} DNA
<213> Mus musculus
220>
<221> (DS
Q22> (1).. (768)
223>
400> 7
atg aga gig ctg att cct ttg tgg ctg ttc aca gec ttt cct ggt ace 48
Met Arg Val Leu Ile Pro Leu Trp Leu Phe Thr Ala Phe Pfo Gly Thr
1 5 10 15
ctg tct gat gtg cag ctg cag gag tcg gea cct g ctg gtg aaa cet | 96

Leu Ser Asp Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro
20 : 25 30

tct cag tet ctg tec cic acc tec act gtc act gec tac tca atc acc 144
Ser Gln Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr

35 40 45

agt gat tat gcc tgg age teg atc cga cag tta cca gga aac aaa ctg =~ 192
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Ser Asp Tyr Ala Trp Ser Trp Ile Arg Gln LeiJ Pro Gly Asn Lys Leu
50 55 - 60

 gag tgg atg gec tac ala acg tac agt gst tac tct atc tac aat cca . 240

Gllu Trp Met Gly Tyr Ile Thr Tyr Ser Gly Tyr Ser Ile Tyr Asn Pro
65 70 75 80

tct ctc aaa agt cga atc tct atc agt cga gac aca tcc aag aac cag 288
'Ser Leu Lys Ser Arg Ile Ser Ile SerAArg Asp Thr Ser Lys Asn Gln
85 _ 90 95

ttg ttc ctg cag tta aat tct gig acc act gag gac aca gee aca tat 336
Leu Phe Leu Gln Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
100 105 110 |

tac tet gtg gec ggg tat gac aat atg gac tat tgg get caa gga acc 384
Tyr Cys Val Gly Gly Tyr Asp Asn Met Asp Tvr Trp Gly Gln Gly Thr
15 120 125

tca gtc acc gtc tec tca gst gga gec gga tcg caa att gtt cte acc 432
Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gln Ile Val Leu Thr
130 135 140

cag tct cca gca atc atg tct gea tct cct ggg gag aag gtc acc tig 480
Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Leu
145 150 155 160
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acc tgc agt gcc age tca agt gta agt tcc age cac tta tac tgg tat 528
Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Ser His Leu Tvr Trp Tyr
165 I 175

cag cag aag cca.ggg tce tee cee aaa cte tgg att tat age aca tec o176
Gln GIn Lys Pro Gly Ser Ser Pro Lys Leu Trp Ile Tyr Ser Thr Ser
180 185 190

aac cig gct tct gea gte cct get cge tic agt gec agt geg tct ggg 624
Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly
195 200 1 200

acc tcc tat tct ctc aca atc age aac atg gag act gaa gat get gee 672
Thr Ser Tyr Ser Leu Thr Ile Ser Asn Met Glu Thr Glu Asp Ala Ala
910 215 920

tct tat ttc tge cat cag tgg agt agt tac cca tgg acg ttc ggt geg 720
Ser Tyr Phe Cys His GIn Trp Ser Ser Tyr Pro Trp Thr Phe Gly Gly_
225 230 235 240

gec acc aag cig gaa atc aaa gac tac aag gat gac gac gat aag tga 768
Gly Thr Lys Leu Glu Ile Lys Asp Tyr Lys Asp Asp Asp Asp Lys
245 : 250 255
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Q10> 8

211> 255

<212> PRT

<213> Mus musculus

<400> 8 _
Met Arg Val Leu Ile Pro Leu Trp Leu Phe Thr Ala Phe Pro Gly Thr
1 5 10 15

Leu Ser Asp Val Gln Leu Gln Glu Ser Gly.Pro Gly:Leu Val Lys Pro
20 25 , 30

Ser GIn Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr
| 35 40 | 45 |

Ser Asp Tyr Ala Trp Ser Trp Ile Arg Gln Leu Pro Gly Asn Lys Leu
50 ' 55 60

Glu Trp Met Gly Tyr 1le Thr Tyr Ser Gly Tyr Ser Ile Tyr Asn Pro
6 70 75 - 80

Ser Leu Lys Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn Gin
85 90 95

Leu Phe Leu Gin Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
100 105 110
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Tyr Cys Val Gly Gly Tyr Asp Asn Met Asp Tyr Trp Gly Gln Gly Thr
115 120 125

Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gln Ile Val Leu Thr
130 135 : 140

Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly Glu Lys Val Thr Leu
145 150 155 160

Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Ser His Leu Tyr Trp Tyr
165 170 176

Gln Gln Lys Pro Gly Ser Ser Pro Lys Leu Trp Ile Tyr Ser Thr Ser
180 185 190

Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly
195 200 205

Thr Ser Tyr Ser Leu Thr Ile Ser Asn Met Glu Thr Glu Asp Ala Ala
210 215 220

Ser Tyr Phe Cys His Gln Trp Ser Ser Tyr Pro Trp Thr Phe Gly Gly
225 . - 230 235 240

Gly Thr Lys Leu Glu Ile Lys Asp Tyr Lys Asp Asp Asp Asp Lys
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245 | 950 955

QL 9
Q1> 1924
<212> DNA
<213> Homo sapiens
<220
<221> (DS
Q2> (11).. (1918)
Q23
<400> 9
gaattccacc atg ccc tec tgg gee cic itc atg gte ace th tge ctc f 49

Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu

1 5 ' 10
ctc ctg gee cct caa aac ctg gce caa gic age age caa gat gtc tee 97
Leu Leu Ala Pro Gln Asn Leu Ala GIn Val Ser Ser Gln Asp Val Ser

15 20 25

ttg ctg gca tca gac tca gag cce ctg aag tgt ttc tcc cga aca ttt 145

Leu Leu Ala Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Pﬁe
30 35. 40 45
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gag gac'ctc act tgc ttc tgg gat gag gaa gag gca geg cce agt geg 193
Glu Asp Leu Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly
5 55 60
aca tac cag ctg ctg tat gcc tac ccg cgg gag aag ccc cgt get tgé 241

Thr Tyr Gln Leu Leu Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys
65 0 75

cce ctg égt tcc cag agc atg ccc cac ttt gea acc cga tac gtg tec 289
Pro Leu Ser Ser Gln Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys
80 | 85 90

cag ttt cca gac cag gag gaa gtg cgt cte ttc tit ccg ctg cac ctc 337
GIn Phe Pro Asp Gln Glu Glu Val Arg Leu Phe Phe Pro Leu His Leu
95 100 05

teg gtg aag aat gtg ttc cta aac cag act cgg act cag cga gic ctc 385
Trp Val Lys Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu
110 115 120 125

ttt gtg gac agi gta ggc ctg ccg get cec cce agt atc atc aag gee 433
Phe Val Asp Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala |
130v 135 140

atg ggt gsg age cag cca g8g gaa ctt cag atc age tgg gag gag cca 481
Met Gly Gly Ser Gln Pro Gly Glu Leu Gln Ile Ser Trp Glu Glu Pro
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145 150 | 155
" get cca gaa atc agt gat ttc ctg agg tac gaa ctc cgc tat gec cce 529

- Ala Pro Glu Ilé Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro

160 165 170
aga gat ccc aag aac tcc act ggt ccc acg gtc ata cag ctg att gec 517
Arg Asp Pro Lys Asn Ser Thr Gly Pro Thr Val Ile Gin Leu Ile Ala
175 180 185
aca gaa acc tge tgc cct get ctg cag aga cct cac tca gee tet get 625

Thr Glu Thr Cys Cys Pro Ala Leu Gln Arg Pro His Ser Ala Ser Ala

190 195 200 205
ctg gac cag tct cca tgt get cag cce aca atg cec tgg caa gat gga 673
Leu Asp Gin Ser Pro Cys Ala GIn Pro Thr Met Pro Trp Gln Asp Gly
210 215 220
Cca aag cag acc tcc cca agt aga gaa gct tca gect ctg aca geca gag 721
Pro Lys Gln Thr Ser Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu
225 230 235

get gga agc tgc cic atc tca gea ctc cag cet gec aac tcc tac tgg 769
Gly Gly Ser Cys Leu Ile Ser Gly Leu GIn Pro Gly Asn Ser Tyr Trp
240 . 245 250
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ctg cag ctg tgc age gaa cct gat ggg atc tee ctc ggt gee tee tgg 817
Leu Gln Leu Cys Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp
255 | 260 265

gga tcc tgg tce cte cct gtg act gtg gac ctg cct gga gat gea gtg 865
Gly Ser Trp Ser Leu Pro Val Thr Val Asp Leu Pro Gly Asp Ala Val
270 275 - 280 285

gea ctt gga cig caa tgc ttt acc tig gac ctg aag aat gtt acc tgt 913
Ala Leu Gly Leu Gln Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys
290 29 300

caa tgg cag caa cag gac cat gct age tce caa gge ttc ttc tac cac 961
Gln Trp GIn Gln Gln Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His
305 310 315

agec agg gca cgg tgc tge ccc aga gac agg tac ccc atc tgg gag aac A1009
Ser Arg Ala Arg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trb Glu Asn
320 395 330

tec gaa gag gaa gag aaa aca aat cca gga cta cag acc cca cag ttc 1057
Cys Glu Glu Glu Glu Lys Thr Asn Pro Gly Leu Gln Thr Pro Gln Phe
335 | 340 345

tct cgc tec cac ttc aag tca cga aat gac age att att cac atc ctt 1105

Ser Arg Cys His Phe Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu
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350 355 ’ 360 365

gtg gag gtg acc aca gec ccg ggt act gtt cac age tac ctg gee tee 1153

~ Val Glu Val Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser

370 37b 380

cct ttc tgg atc cac cag get gtg cgc ctc cec acc cca aac ttg cac 1201
Pro Phe Trp Ile His Gln Ala Val Arg Leu Pro Thr Pro Asn Leu His
385 390 395

teg age gag atc tcc agt geg cat ctg gaa tig gag tgg cag cac cca 1249
Trp Arg Glu Ile _Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro
00 405 410

tcg tee tgg gea gee caa gag ace tgt tat caa ctc cga tac aca gga 1297
Ser Ser Trp Ala Ala Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly
415 R 425

gaa ggc cat éag gac tgeg aag gig ctg gag ccg cct cte gge gee cga 1345
Glu Gly His Gln Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg
" 430 435 440 5

gga ggg acc ctg gag ctg cgc ccg cga tct cgc tac cgt tta cag ctg 1393
Gly Gly Thr Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu GIn Leu
450 . 455 460
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cgc gec agg ctc aac gge ccc acc tac caa ggt cce tgg age teg teg 1441 A
‘Arg Ala Arg Leu Asn Gly Pro Thr Tyr Gln Gly Pro Trp Ser Ser Trp
| 465 - 470 475

- tcg gac cca act agg gtg gag acc gcc acc gag acc gec tgg atc tec | 1489
Ser Asp Pro Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser
a0 485 490

.ttg gtg acc gct ctg cat cta gtg ctg'ggc ctc age gee gte ctg gge 1537
Leu Val Thr Ala Leu His Leu Val Leu Gly Leu Ser Ala Val Leu Gly
495 50 505

ctg ctg ctg ctg agg teg cag ttt cct geca cac tac agg aga ctg agg 1585
Leu Leu Leu Leu Arg Trp GIn Phe Pro Ala His Tyr Arg Arg Leu Arg
510 - 515 520 525

cat gec ctg tgg cce tea ctt cea gaé ctg cac cgg gtc cta ggc cag 1633
- His Ala Leu Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gln
530 535 540

' tac ctt agg gac act gca gec cig age ceg cce aag gee aca gic tca - 1681
Tyr Leu Arg Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser
545 | 050 055

gat acc tgt gaa gaa gtg gaa ccc age ctc cit gaa atc ctc ccc aag 1729

Asp Thr Cys Glu Glu Val Glu Pro Ser Leu Leu Glu Ile Leu Pro Lys
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560 ’ 569 670

tce tca gag agg act cct ttg ccc ctg tgt tec tce cag gee cag atg 1777
Ser Ser Glu Arg Thr Pro Leu Pro Leu Cys Ser Ser Gln Ala Gln Met
575 580 585 |

gac tac cga aga ttg cag cct tct tgc ctg geg acc atg cce ctg tet 1825
Asp Tyr Arg Arg Leu Gln Pro Ser Cys Leu Gly Thr Met Pro Leu Ser
590 505 600 605

gtg tgc cca cce atg gct gag tca ggg tee tge tgt acc ace cac att 1873
Val Cys Pro Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile
610 615 : 620

gce aac cat tcc tac cta cca cta age tat tgg cag cag cct tga . 1918
Ala-Asn His Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gln Pro
625 630 635

gtcgac 1924

210> 10
Q1> 635
<212> PRT
<213> Homo sapiens



WO 2004/081048 : : PCT/JP2004/003334

46,74
<400> 10
‘Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu Leu Leu Ala -

1 5 10 15

Pro Gln Asn Leu Ala Gln Val Ser Ser Gln Asp Val Ser Leu Leu Ala
20 % 30

Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe Glu Asp Leu
| 35 0 45

Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gln
50 | 55 60

Leu Leu Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys Pro Leu Ser
65 70 75 80

Ser GIn Ser Met Pro His Phe Gly Thf Arg Tyr Val Cys Gln Phe Pro
" 85 90 %5

Asp Gln Glu Glu Val Aré Leu Phe Phe Pro Leu His Leu Trp Val Lys
100 105 110

Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu Phe Val Asp
- 115 120 125

Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala Met Gly Gly
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130 135 140

Ser Gln Pro Gly Glu Leu Gln Ile Ser Trp Glu Glu Pro Ala Pro Glu
145 I 155 160

Ile Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro Arg Asp Pro
165 | 170 175

'Lvs Asn Ser Thf Gly Pro Thr Val Ile Gln Leu Ile Ala Thr Glu Thr
| 180 BT 190

Cys Cys Pro Ala Léu Gln Arg Pro His Ser Ala Ser Ala Leu Asp Gln
195 00 205

Ser Pro‘Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly Pro Lys Gln
- 210 215 - 220

~Thr Ser Pro Ser Arg Glu Ala Ser Ala.Leu Thr Ala Glu Gly Gly Ser |
225 ' 230 235 240

Cvs.Leu Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp Led Gln Leu
- 245 250 255

Cys Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp Gly Ser Trp ‘
260 : 265 270
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Ser LeuvPro Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala Leu Gly
275 280 285

Leu GIn Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gln Trp Gln
290 C 295 300

GIn GIn Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His Ser Arg Ala
305 310 315 320

Arg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn Cys Glu Glu
325 330 335

Glu Glu Lys Thr Asn Pro Gly Leu GIn Thr Pro Gln Phe Ser Arg Cys
340 ' 345 350

His Phe Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu Val Glu Val
355 360 365

Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser Pro Phe Trp
370 - 375 380

I1e His GIn Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu
385 390 395 400

Ile Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro Ser Ser Trp
405 410 415
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“Ala Ala GIn Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly Glu Gly His
| 420 495 430

Gln Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg Gly Gly Thr
435 440 ~ 445

Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu Arg Ala Arg
450 455 460

Leu Asn Gly Pro Thr Tyr GIn Gly Pro Trp Ser Ser Trp Ser Asp Pro
465 AN 475 480

Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser Leu Val Thr
485 490 495

Ala Leu His Leu Val Leu Gly Leu Sef Ala Val Leu Gly Leu Leu Leu
500 505 510 |

Leu Arg Trp Gln Phe Pro Ala His Tyr Arg Arg Leu Arg His Ala Leu
515 520 525

Trp Pro Ser Leu Pro Asp _Leu His Arg Val Leu Gly GIn Tyr Leu Arg
530 535 540

Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser Asp Thr Cys
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545 050 905 560

Glu Glu Val Glu Pro Ser Leu Leu Glu Ile Leu Pro Lys Ser Ser Glu
| 565 570 | 575

Arg Thr Pro Leu Pro Leu Cys Ser Ser Glu Ala Gln Met Asp Tyr Are
S 580 585 590

'Arg Leu GIn Pro Ser Cys Leu Gly Thr‘Met Pro Leu Ser Val Cys Pro
595 600 605

Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile Ala Asn His
610 ’ 615 ' 620

Ser Tyr Leu Pro Leu Ser Tyr Trp Gla Gln Pro
625 630 635

Q10> 11
Q1D 1924
Q1D IV

<213> Homo sapiens

0>
1> S
Q> (D). (1918)
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Q23

<400> 11

gaattccacc atg ccc tcc tgg gee cte tte atg gic ace tee tge cte 49
Met Pro Ser Trp Ala Leu Phe Met Val Thr Ser Cys Leu
1 5 10

ctc ctg gce cct caa aac ctg gcc caa gic age age caa gat gtc tce 97
Leu Leu Ala Pro GIn Asn Leu Ala Gln Val Ser Ser Gln Asp Val Ser
15 20 25

ttg ctg gca tca gac tca gag ccc ctg aag tgt tic tcc cga aca ttt 145
Leu Leu Ala Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe
30 35 40 45

gag gac ctc act tgc ttc tgg gat gag gaa gag gca geg cee agt ggg 193
Glu Asp Leu Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly |

50 55 60
aca tac cag ctg ctg tat gec tac ccg cgg gag aag cce cgt get tec 241
Thr Tyr Gln Leu Leu Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys
65 70 75
ccc ctg agt tcc cag age atg cec cac ttt gga acc cga tac gtg tec 289

Pro Leu Ser Ser Gln Ser Met Pro His Phe Gly Thr Arg Tvr Val Cys
80 85 90
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‘cag tit cca gac cag gag gaa gig cst ctc tte ttt ccg ctg cac cte 337
GIn Phe Pro Asp Gln Glu Glu Val Arg Leu Phe Phe Pro Leu His Le_u
05 100 105

teg gtg aag aat gig ttc cta aac cag act cgg act cag cga gte ctc | 385
“Trp Val Lys Asn Val Phe Leu Asn Glu Thr Arg Thr GIn Arg Val Leu
110 115 120 125

ttt gte gac agt gta gec ctg ccg get cec cec agt ate atc aag gcc 433
Phe Val Asp Ser Val Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala
130 135 140

atg ggt ggg agc cag cca ggg gaa ctt cag atc age tgg gag gag cca 481
Met Gly Gly Ser Gln Pro Gly Glu Leu GIn Ile Ser Trp Glu Glu Pro

145 © 150 : 155
get cca gaa atc agt gat ttc cig agg tac gaa ctc cge tat ggc cee 529
Ala Pro Glu He Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro
160 ‘ 165 170
aga gat ccc aag aac tcc act ggi ccc acg gtc ata cAag ctg ati gee 577
Arg Asp Pro Lys Asn Ser Thr Gly Pro Thr Val Ile Gln Leu Ile Ala
175 180 185

aca gaa acc tegc tge cct gct ctg cag aga cct cac tca gee tet get 625



WO 2004/081048 , PCT/JP2004/003334

53/74

Thr Glu Thr Cys Cys Pro Ala Leu Gln Arg Prb His Ser Ala Ser Ala
1190 195 "200- 205

~ ctg gac cag tct cca tgt gct cag cce aca atg ccc tgg caa gat gga . 673

Leu Asp Gln Ser Pro Cys Ala Gln Pro Thr Met Pro Trp Gln Asp Gly
210 215 - 220

cca aag cag acc tcc cca agt aga gaa get tca get ctg aca gca gag 721
Pro Lys Gln Thr Ser Pro Ser Arg Glu Ala Ser Ala Leu Thr Ala Glu
225 230 235

get gga agc tgc ctc atc tca gga ctc cag cct gec aac tcc tac tgg 769
Gly Gly Ser Cys Leu Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp
240 245 250

ctg cag ctg cgc age gaa cct gat geg ate tce cte ggt gge tee tgg 817
Leu Gln Leu ArgvSer Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp
255 ' 260 265

gea tcc tgg tee ctc act gtg act gtg gac ctg cet gga gat gea gig 865
Gly Ser Trp Ser Leu Thr Val Thr Val Asp Leu Pro Gly Asp Ala Val
270 275 _ 280 285

gca ctt gga ctg caa tge tit acc ttg gac ctg aag aat étt acc tgt 913
Ala Leu Gly Leu GIn Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys
290 295 300 -
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caa tgg cag caa cag gac cat get agc tcc caa gge tte ttc tac cac 961
Gln Trp Gln Gln Gln Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His
305 310 315

agc agg gca cgg tgc tge ccc aga gac agg tac ccc atc tgg gag aac 1009
Ser Arg Ala Arg Cys Cys Pro Arg Asp Arg Tyr Pro Ile Trp Glu Asn
320 325 330

tgc gaa gag gaa gag aaa aca aat cca gga cta cag acc cca cag ttc 1057
Cys Glu Glu Glu Glu Lys Thr Asn Pro Gly Leu Gln Thr Pro Gln Phe
335 340 : 345

tct cgc tge cac ttc aag tca cga aat gac age att att cac atc ctt 1105
Ser Arg Cys His Phe Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu
350 355 360 365

gtg gag gtg acc aca gee ccg ggt act gtt cac agc tac ctg gee tcc 1153
Val Glu Val Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser
370 375 380

cct ttc tgg atc cac cag get gtg cge ctic cec acc cca aac ttg cac 1201
Pro Phe Trp Ile His Gln Ala Val Arg Leu Pro Thr Pro Asn Leu His
385 . 390 395

tgg agg gag atc tcc agt ggg cat ctg gaa ttg gag tgg cag cac cca 1249
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Trp Arg Glu Ile Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro
' 400 405 410

tcg tec tge gba gce caa gag acc tgt tat caa ctc cga tac aca gga 1297
- Ser Ser Trp Ala Ala Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly
415" 420 425

gaa ggc cat cag gac tgg aag gtg ctg gag ccg cct cte ggg gee cga 1345
Glu Gly His Gln Asp Trp Lys Val Leu'Glu Pro Pro Leu Gly Ala Arg
430 435 440 445

gga ggg acc ctg‘gag ctg cgc ccg cga tct cge tac cgt tta cag ctg 1393
Gly Gly Thr Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu
450 455 460

cgc gcc agg ctc aac gge cce acc tac caa ggt ccc tgg age tcg tgg 1441
Arg Ala Arg Leu Asn Gly Pro Thr Tyf Gln Gly Pro Trp Ser Ser Trp
465 470 475

tcg gac cca act agg gtg gag acc gce acc gag acc gec tgg ate tec 1489
' Ser Asp Pro Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser
480 485 | 490

ttg gtg acc gct cig cat cta gtg ctg gege ctc age gee gte ctg 88c. 1537
Leu Val Thr Ala Leu His Leu Val Leu Gly Leu Ser Ala Val Leu Gly
495 500 505
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ctg ctg ctg ctg agg teg cag ttt cct gea cac tac age aga ctg agg - 1585
Leu Leu Leu Leu Arg Trp Gln Phe Pro Ala His Tvr Arg Arg Leu Arg
510 515 | 520 | 525

cat gee ctg tgg cce tca ctt cca gac ctg cac cgg gtc cta ggc cag 1633
His Ala Leu Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gln
530 535 940

tac ctt agg gac act gca gec ctg age ccg cce aag gee aca gic tca 1681
Tyr Leu Arg Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser
545 ' 50 - 555

gat acc tgt gaa gaa gtg gaa ccc age cte cti gaa atc ctc ccc aag 1729
| Asp Thr Cys Glu Glu Val Glu Pro Ser Leu Leu Glu 1le Leu Pro Lys
560 565 | 570

tee teca gag'agé act cct ttg ccc ctg tgt tce tee cag gee cag atg 1777
Ser Ser Glu Arg Thr Pro Leu Pro Leu Cys Ser Ser_Gln Ala Gln Met
575 - 580 585

gac tac cga aga tig cag cct tct tsc ctg ggg acc atg cec cig tet ‘1825
Asp Tyr Arg Arg Leu Gln Pro Ser Cys Leu Gly Thr Met Pro Leu Ser

590 - - % - 600 605

gtg tgc cca ccc atg get gag tca ggg tee tge tgt ace acc cac att 1873
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Val Cys Pro Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile
610 615 - 620

~ gec aac cat tec tac cta cca cta age tat tgg cag cag cct tega 1918
Ala Asn His Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gln Pro
625 630 - 635

gtcgac _ 1924

QI 12
Q1D 635
212> PRT

<213> Homo sapiens

400> 12
Met Pro Ser Trp Ala Leu Phe Met VaI Thr Ser Cys Leu Leu Leu Ala

1 , 5 10 15

Pro GIn Asn Leu Ala Gln Val Ser Ser GIn Asp Val Ser Leu Leu Ala
20 _ 25 30

Ser Asp Ser Glu Pro Leu Lys Cys Phe Ser Arg Thr Phe Glu Asp Leu
- 35 40 45

Thr Cys Phe Trp Asp Glu Glu Glu Ala Ala Pro Ser Gly Thr Tyr Gln
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50 55 60

Leu Leu Tyr Ala Tyr Pro Arg Glu Lys Pro Arg Ala Cys Pro Leu Ser
65 70 | 75 | 80

Ser Gln Ser Met Pro His Phe Gly Thr Arg Tyr Val Cys Gln Phe Pro
85 90 95

Asp Gln Glu Glu Val Arg Leu Phe Phe Pro Leu His Leu Trp Val Lys
| 100 105 | 110

Asn Val Phe Leu Asn Gln Thr Arg Thr Gln Arg Val Leu PhevVal Asp.
115 120 -125

Ser Val‘Gly Leu Pro Ala Pro Pro Ser Ile Ile Lys Ala Mét Gly Gly
130 135 140

Ser Gln Pro Gly Glu Leu GIn Ile Ser Trp Glu Glu.Pro Ala Pro Glu
145 150 155 160

. Ile Ser Asp Phe Leu Arg Tyr Glu Leu Arg Tyr Gly Pro Arg Asp Pro
165 _ 170 175

Lys Asn Ser Thr Gly Pro Thr Val Ile Gln Leu Ile Ala Thr Glu Thr
180 : 185 190 |
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Cys Cys Pro Ala Leu Gln Arg Pro His Ser Aia‘Ser Ala Leu Asp Gln
| 195 200 : 205

Ser Pro Cys Aia Gln Pro Thr Met Pro Trp Gln Asp Gly Pro Lys GIn
210 - 215 220

~ Thr Ser Pro Sef Arg Glu Ala Ser Ala Leu Thr Ala Glu Gly Gly Ser
225 _ 230 ' 235 240

Cys Leu Ile Ser Gly Leu Gln Pro Gly Asn Ser Tyr Trp Leu Gln Leu
u5 250 . 255

Arg Ser Glu Pro Asp Gly Ile Ser Leu Gly Gly Ser Trp Glv Ser Trp
260 265 270

Ser Leu Thr Val Thr Val Asp Leu Pro Gly Asp Ala Val Ala Leu Gly
5 280 285

Leu Gln Cys Phe Thr Leu Asp Leu Lys Asn Val Thr Cys Gln Trp Gln
290 | 295 300

Gln Gln Asp His Ala Ser Ser Gln Gly Phe Phe Tyr His Ser Arg Ala
305 310 315 320

| Arg Cys Cys Pro Arg Asp Arg Tvr Pro Ile Trp Glu Asn Cys Glu Glu
325 330 335
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Glu Glu Lys Thr Asn Pro Gly Leu Gln Thr Pro GIn Phe Ser Arg Cys
340 B 7' 350

His Phe Lys Ser Arg Asn Asp Ser Ile Ile His Ile Leu Val Glu Vai
359 360 365

Thr Thr Ala Pro Gly Thr Val His Ser Tyr Leu Gly Ser Pro Phe Trp
370 375 380

Ile His Gln Ala Val Arg Leu Pro Thr Pro Asn Leu His Trp Arg Glu
385 390 , 395 A 400.

Ile Ser Ser Gly His Leu Glu Leu Glu Trp Gln His Pro Ser Ser Trp
405 410 415

Ala Ala Gln Glu Thr Cys Tyr Gln Leu Arg Tyr Thr Gly Glu Gly .His
420 425 430

Gln Asp Trp Lys Val Leu Glu Pro Pro Leu Gly Ala Arg Gly Gly Thr
435 440 445

Leu Glu Leu Arg Pro Arg Ser Arg Tyr Arg Leu Gln Leu Arg Ala Arg
450 455 460

Leu Asn Gly Pro Thr Tyr GIn Gly Pro Trp Ser Ser Trp Ser Asp Pro
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465 am 475 480

Thr Arg Val Glu Thr Ala Thr Glu Thr Ala Trp Ile Ser Leu Val Thr
‘ 485 490 495

Ala Leu His Leu Val Leu Gly Leu Ser Ala Val Leu Gly Leu Leu Leu
500 505 510

'Leu Arg Trp Gln Phe Pro Ala His Tvr.Arg Arg Leu Arg His Ala Leu
515 520 525

Trp Pro Ser Leu Pro Asp Leu His Arg Val Leu Gly Gln Tyr Leu Ars
5 5% 540

Asp Thr Ala Ala Leu Ser Pro Pro Lys Ala Thr Val Ser Asp Thr Cys
545 550 ' 555 560

“Glu Glu Val Glu Pro Ser Leu Leu Glu Ile Leu Pro Lys Ser Ser Glu
565 570 ' 575

Arg Thr Pro Leu Pro Leu ‘Cys Ser Ser GIn Ala Gln Met Asp Tyr Arg
580 585 590

Arg Leu GIn Pro Ser Cys Leu Gly Thr Met Pro Leu Ser Val Cys Pro
595 . 600 605
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Pro Met Ala Glu Ser Gly Ser Cys Cys Thr Thr His Ile Ala Asn His
610 615 : 620

Ser Tyr Leu Pro Leu Ser Tyr Trp Gln Gln Pro
625 630 635

Q1> 13

Q> 1560

QLD DNA

<213> Mus musculus |

220>
221> CDS
| Q222> (1).. (1560)
Q223
400> _13
atg aga gig ctg att cct ttg tgg ctg ttc aca gee tit cct get acc 43
Met Arg Val Leu Ile Pro Leu Trp Leu Phe Thr Ala Phe Pro Gly Thr
1 5 10 15
ctg tct gat gtg cag_ctg cag gag tcg gega cct égc ctg gtg aaa cct 96

Leu Ser Asp Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro
20 . 2% 30 ’
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tct cag tct ctg tce ctc acc tge act gtc act gsc tac tca atc ace 144
Ser Gln Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr
3 . 40 45
agt gat tat gcc tgg age tgg alc cga cag tta cca g8a aac -aaa ctg 192

Ser Asp Tyr Ala Trp Ser Trp Ile Arg Gln Leu Pro Gly Asn Lys Leu

50 59 60
'gag tgg atg ggc tac ata acg tac agt ggt tac tct atc tac aat cca 240
Glu Trp Met Gly Tyr Ile Thr Tyr Ser Gly Tyr Ser Ile Tyr Asn Pro
65 70 . 75 - 80
tct ctc aaa agt cga atc tct atc agt cga gac aca tcc aag aac cag 288

Ser Leu Lys Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn Gin

85 90 95
ttg ttc ctg cag tta aat tct gtg ace act gag gac aca gcc aca tat 336
Leu Phe Leu Gln Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
100 105 R 110
" tac tgt gtg gec ggg tat gac aat atg gac tat tgg get caa gga acc - 384
Tyr Cys Val Gly Gly Tyr Asp Asn Met Asp Tyr Trp Gly Gln Gly Thr
| 115 10 125

| tca gtc acc gtc tcc tca ggt ggt ggt get tce gt ggt gst gt teg 432
| Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
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130 135 - 140

ggt ggt ggc gga tcg caa att gtt ctc acc cag tct cca gea ate atg 430
Gly Gly Gly Gly Ser Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met

145 : 150 155 | 160
tct gea tct cct geg gag aag gic acc ttg acc tge agt gcc age tca 528
Ser Ala Ser Pro Gly Glu Lys Val Thr Leu Thr Cys Ser Ala Ser Ser
| 165 170 175
agt gta agt tcc agc cac tta tac tgg tat cag cag aag cca ggg tcc 576

Ser Val Ser Ser Ser His Leu Tyr Trp Tyr Gln Gln Lys Pro‘le Ser
180 185 ‘ 190

tcc ccc aaa ctc tgg att tat age aca tcc aac ctg get tct gga gt 624

Ser-Pro Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val

195 200 ' 205
cct get cge tte agt gec agt geg tct gge ace tce tat tct cte aca 672
Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
210 215 220
atc agc aac atg gag act gaa gat gct gee tet tat ttc tec cat cag 720

Ile Ser Asn Met Glu Thr Glu Asp Ala Ala Ser Tyr Phe Cys His Gln
225 230 235 . 240
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teg agt agt tac cca teg acg tic get geg gec acc aag clg gaa atc 768
‘Trp Ser Ser Tyr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
‘ | 245 - 250 255

aaa gga ggl get gea tcg ggt gt ggt st tcg gga gec est gea tcg 816
- Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
| 260 265 270

gat gtg cag ctg cag gag tcg gga cct'ggc ctg gtg aaa cct tct cag 864
Asp Val Gln Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Gln

275 : 280 285 -
-tet ctg tec cté acc tge act gtc act ggc tac tea atc acc agt gat 912
Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr Ser Asp
290 ‘ 295 300
tat gcc tgg agc tgg atc cga cag tta cca gga aac aaa cig gag tge 960

Tyr Ala Trp Ser Trp Ile Arg Gln Leﬁ Pro Gly Asn Lys Leu'Glu Trp |
305 310 315 320

' atg ggc tac ata acg tac agt ggt tac tct atc tac aat cca tct ctc - 1008
Met Gly Tyr Ile Thr Tyr Ser Gly Tyr Ser Ile Tyr Asn Pro Ser Leu
| 325 330 335

aaa agt cga atc tct atc agi cga gac aca tcc aag aac cag ttg ttc 1056

Lys Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn Gln Leu Phe
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340 345 350

ctg cag tta aat tct gtg acc act gag gac aca gce aca fat.tac tgt 1104
Leu Gln Leu_Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tvr Tyr Cys
355 360 35 |

gtg gec ggg tat gac aat atg gac tat teg gst caa gga acc tca gic 1152
Val Gly Gly Tyr Asp Asn Met Asp Tyr Trp Gly Gln Gly Thr Ser Val
30 375 380

acc gtc tcc tca ggt ggt eet gt teg et get egt get teg get ggt 1200
Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser‘le Gly.
385 390 - 305 : 400

gec gga tcg caa att gtt ctc acc cag tct cca gea ate afg tct gca . 1248
Gly-Gly Ser GIn Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala
405 410 415 .

tct cct gge gag aag gtc acc ttg acc tge agt gee age tca agt gta 1296
Ser Pro Gly Glu Lys Val Thr Leu Thr Cys Ser Ala Ser Ser Ser Val
420 425 430

agt tcc age cac tta tac_tgg tat cég cag aag cca ggg tcc tcc cce 1344
Ser Ser Ser His Leu Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro
435 S 440 445 |
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aaa ctc tgg att tat age aca tcc aac cig gcf tct gea gtc cct gct 1392 |
Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala
450 455 460

cge tic agt ggc agt geg tct geg acc tec tat tet ctc aca atc age 1440
- Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser
465 0 475 480

.aac atg gag act gaa gat get gee tct tat ttc tgc cat cag tgg agt 1488
Asn Met Glu Thr Glu Asp Ala Ala Ser Tyr Phe Cys His Gln Trp Ser
| 485 490 495

agt tac cca tgg acg ttc ggt geg gec acc aag ctg gaa atc aaa gac 1536
Ser Tyr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Asp
o500 505 510

tac aag gat gac gac gat aag tga | 1560
Tyr Lys Asp Asp Asp Asp Lys |
515

Q210> 14
QI 519
<212> PR
Q13> Mus musculus
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400> 14
Met Arg Val Leu Ile Pro Leu Trp Leu Phe Thr Ala Phe Pro Gly Thr

P 5 10 15

Leu Ser Asp Val GIn Leu Gin Glu Ser'le Pro Gly Leu Val Lys Prd
20 25 | 30 '

Ser GIn Ser Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Iie Thr
% 40 45

Ser Asp Tyr Ala Trp Ser Trp Ile Arg Gin Leu Pro Gly Asn Lys Leu
50 55 : 60

Glu Trp Met Gly Tyr Ile Thr Tyr Ser Gly Tyr Ser Ile Tyr Asn Pro
65 0 15 )

Ser Leu Lys Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn Gln
|85 90 - 95

Leu Phe Leu GIn Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr
100 105 110

Tyr Cys Val Gly le}Tyr‘Asp Asn Mét Asp Tyr Trp Gly Gln'Gly Thr
115 120 125

Ser Val Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser



WO 2004/081048 _ PCT/JP2004/003334

6974

130 135 140

Gly Gly Gly Gly Ser Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met
145 150 155 _ 160

Ser Ala Ser Pro Gly Glu Lys Val Thr Leu Thr Cys Ser Ala Ser Ser
| 165 | 170 175

Ser Val Ser Ser Ser His Leu Tyr Trp Tyr Gln Gln Lys Pro Gly Ser
180 185 190

Ser Pro Lys Leu.Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val
195 ' 200 ' 205

Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr
210 215 : 220

Ile Ser Asn Met Glu Thr Glu Asp Alé Ala Ser Tyr Phe Cys'His Gln
295 | 230 935 - 240

' Trp Ser Ser Tyr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
245 250 255

Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
260 : 265 270
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| Asp Val GIn Leu Gln Glu Ser Gly Pro Gly Léu Val Lys Pro Ser Gln
275 280 - o 285

- Ser'Leu Ser Leu Thr Cys Thr Val Thr Gly Tyr Ser Ile Thr Ser Asp
290 - 995 300

Tyr Ala Trp Ser Trp Ile Arg Gln Leu Pro Gly Asn Lys Leu Glu Trp
305 ‘ 310 315 320

’Met Gly Tyr Ile Thr Tyr Ser Gly Tyr Ser Ile Tyr Asn Pro Ser Leu
' 325 _ 330 - 335

Lys Ser Arg Ile Ser Ile Ser Arg Asp Thr Ser Lys Asn Gln Leu Phe
340 345 350

Leu Gln Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys
355 .30 365

Val Gly Gly Tyr Asp Asn Met Asp Tyr Trp Gly GIn Gly Thr Ser Val
370 - 375 380

Thr Val Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
385 390 395 400

Gly Gly Ser Gln Ile Val Leu Thr Gln Ser Pro Ala I1e Met Ser Ala
405 410 415
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Ser Pro Gly Glu Lys Val Thr Leu Thr Cys Ser Ala Ser Ser Ser Val
420 - 425 430

Ser Ser Ser His Leu Tyr Trp Tyr Gln Gln Lys Pro Gly Ser Ser Pro
435 440 445

Lys Leu Trp Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala
450 455 460

Arg Phe Ser Gly Ser Glv Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser
465 470 - 475 480

Asn Met Glu Thr Glu Asp Ala Ala Ser Tyr Phe Cys His Gln Trp Ser
485 490 495

Ser Tyr Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Asp
500 505 - 510

.Tyr Lys Asp Asp Asp Asp Lys
515

Q1> 15
Q1D 82
212> DMA
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Q13

220>

R YL

<400>

72/74

Artificial

an artificially synthesized primer sequence

15

' tagaattcca ccatgagagt gctgatfcct ttgtggctgt tcacagectt tcctggtace

| ctgtctgatg tgcagetgca gg

210>
Q1D
Q1D
QI»

<220>
<2

<400>

tgggtgagaa caatttgega tecgecacca cecgaaccac caccaccega accaccacca

16
82
DNA

Artificial

an artificially synthesized primer sequence

16

cctgaggaga cggigactga gg

Q10>

17

PCT/IP2004/003334

60

82

60

82
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QI 82
212> DNA
Q13> Artificial

<220

223> an artificially synthesized primer sequence

400> 17

cagtcaccgt ctcctcaggt ggtggtestt ceeetegtes tegttcggst ggtgecegat 60

cgcaaattgt tctcacécag tc - 82

Q10> 18

Q1D 60

212> DNA

213> Artificial

Q20>

<223> " an artificially synthesized primer sequence

400> 18

attgcggeeg cttatcactt ategtegtca tecttgtagt ctttgattic cagettggtg 60

Q10> 19
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QI
Q1D
Q1

220>
Q223>

<4007

74/74

25
DNA
Artificial

an artificially synthesized primer sequence

19

gatgtgcage tgcaggagic gggac ’ 25

Q10>
QI
Q12>
QI

Q20>
QL2P

<400>

20
81
DNA

Artificial

an artificially synthesized primer sequence

20

cctgcagetg cacatcegat ccaccgecte ccgaaccace accaccegat ccaccacctc 60

ctttgattic cagecttggtg ¢ | 81
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DESCRIPTION

LIGAND HAVING AGONISTIC ACTIVITY TO MUTATED RECEPTOR

‘Technical Field

The present invention relates to ligands having agonistic activity to mutant receptors,

and pharmaceutical compositions comprising the ligands as active ingredients.

Background Art ,
~ In recent years, the causative genes of various diseases have been identified in quick

successibn, and a variety of therapeutic methods for such diseases have been studied and
established. Of these methods, the most intensively studied are mostly therapeutic methods for
complementirig enzyme gene deficiencies. It has been reported that enzyme replacement
therapy using “Cerezyme” (Genzyme) is effective for patients with Gaucher’s diséase, in which
B-glucdcerebrosidase is deficient, and that enzyme replacement therapy using “Aldurazyme”
(Genzyme) is effective for pafients with mucopolysaccharidosis, in which a-L-iduronidase is
deficient. Previously attempted gene therapies include introducing the adenosine deaminase
(ADA) gene to patients with ADA deficiency, and ihtroducing the coagulation factor IX gene to
patients with hemophilia B. In addition to enzyme deficiencies, a lérge number of genetic
diseases are known, such as genetic diseases of cytokines and their receptors. Some, patients
with type II diabetes mellitus, which accounts for approximately 90% of diabetes mellitus cases,
have been reported to have insulin receptor deletions or mutations. Such deletions and
mutations are assumed to _cauSe the disease. Furthermore, some patients with
thrombocytopenia have been reported to have thrombopoietin receptor deletions and mutations,
and the failure of TPO signaling can be thought to cause the disease. To date, no fundamental
therapeutic methods have been available for such genetic diseases, and the establishment of such
therapeutic methods is expected.

Congenital amegakaryocytic thrombocytopenia (CAMT) is a rare disorder that causes
thrombocytopenia in infancy and pancytopenia in later childhood. It has been revealed that

TPO, a thrombopoietic growth factor, is present in CAMT patients at a high concentration in sera,

_but that platelets and hematopoietic precursor cells lack TPO respofisiveness. Most of these

patients have been found to carry point mutations in their thrombopoietin receptor (c-MPL) gene.
It has also been reported that such mutations result in frame shift or insertion of a termination
codon, leading to patients who have a total loss of thrombopoietin receptor function and patients

who have a homozygous or heterozygous amino acid substitution in the extracellular domain of
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the receptor (see Non-patent Document 1). Bone marrow transplant is the only 'currently
available therapeutic method for treating such patients.

[Non-patent Document 1]

Matthias Ballmaier, Manuela Germeshausen, Harald Schulze, Klara Cherkaoui, Sabine
Lang, Annika Gaudig, Stephanie Krukemeier, Martin Eilers, Gabriele Strausz, and Karl Welte
“BLOOD”, vol. 97, No. 1, pp. 139 (January 1, 2001).

‘ Disclosure of the Invention

The present invention was achieved in view of the circumstances described above. An
objective of the present invention is to provide ligands having agonistic activity to mutant
receptors. | . ,

The present inventors studied intensively to achieve the objective described above. By
using antibody engineering techniques, the inventors prepared functional antibodies
corresponding to each of the mutations in the causative genes of the diseases described above,
discovering that these antibodies were useful to treat such diseases.  Specifically, the inventors
succeeded in preparing minibodies, each of which has agonistic activity to a mutant receptor that
has almost completely lost responsiveness to its natural ligand due to gene mutation (for example,
a thrombopoietin (TPO) receptor whose responsiveness ‘to TPO is mostly lost), and which can

transduce signals at levels comparable to normal levels when reacted with such a mutant

. Teceptor.

Diseases caused by gene mutations can be treated by using such antibodies or modified
products thereof. Alternatively, such diseases can be treated by gene therapy usmg genes
capable of expressing the antibodies or modified products thereof. ‘

CAMT patlents who were previously difficult to treat, can now be treated using ligands
having agonistic activity, such as the antibodies of the present mvent10n or the genes encodmg
them. ‘

In addition, the methods of the present invention are applicable to various other diseases
caused by mutations in genes encoding receptors on cell membranes. Thus, the present
invention can provide new therapeutic methods for these diseases.

Specifically, the present invention relates to ligands having agomstlc act1v1ty to mutant
receptors, more specifically provides:

[1] a ligand having agonistic activity to a mutant receptor;

[2] the ligand of 1], where the ligand is an antibody;

[3] the ligand of [1] or [2], where the ligand has greater agomstlc act1v1ty to the mutant

 receptor than the natural ligand;
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[4]. the ligand of any one of [1] to [3], where the mutant receptor is a receptor fesulting
from a mutation(s) in the amino acid sequence; | o
[5] the ligand of any one of [1] to [4], where the mutant receptor has lost responsiveness
to the natural ligand; '
- [6] the ligand of any one of [1] to [5], where the mutant receptor causes a diseaseﬁ
' [7] the ligand of | any one of [1] to [6], where the mutant receptor is a mutant

~ thrombopoietin receptor;

[8] the ligand of [2], where the antibody is a ininibody;
| [9] the ligand of [8], where the minibody is a 'diabody; ,

[10] a method for transducing a signal tb a mutant receptor by binding a ligand;

[11] the method of [10], where the ligand is an antibody;

[12] the method of [10] or {11], where the mutant receptor results from an amino acid
mutation(s);

[13] the method of any one of [10] to [12], where the mutant receptor has lost
responsiveness to the natural ligand,; '

* [14] the method of any one of [10] to [13], where the mutant receptor is associated with

disease onset; '

[15] the method of any one of [10] to [14], where the mutant receptor is a mutant
thrombopoietin receptor; - ‘

[16] a method for treating a disease caused by a mutant receptor, by binding a ligand to
the mutant receptor;

[17] the method of [16], where the ligand is an antibody;

[18] a method of screening for a ligand having agonistic activity to a mutant receptor, |
where the method comprises the steps of,

(a) contacting a test substance with the mutant réceptor,

(b) detecting a signal in the mutant receptor, and

(c) selecting a ligand having agonistic activity;

[19] a method of screening for a ligand having agonistic activity to a mutant receptor,
where the method comprises the steps of, o '

(a) determining agonistic activity to a normal receptor,

(b) determining agonistic activity to the mutant receptor, and

(c) selecting a ligand having greater égonistic activity to the mutant receptor than the
normal receptor; ' _

-[20] a method of screening for a ligand having agonistic activity to normal and mutant
receptors, where the method comprises the steps of,

(a) determining agonistic activity to the normal receptor,
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(b) determining agonistic activity to the mutant receptor, and
- (c) selecting a ligand having agonistic activity to both normal and mutant receptors;

[21] the method of any one of [18] to [20], where the ligand is an antibody;

[22] a substance obtained by the method of any one of [18] to [21]; |

[23] a therapeutic agent for a disease caused by a mutant receptor, where the agent
comprises a ligand of the mutant receptor; |

-{24] the therapeutic agent of [23], where the ligand is the ligand of any one of [1] to[9];

[25] the therapeutic agent of [23], where the ligand is an antibody;

[.26]. the therapeutic agent of any one of [23] to [25], where the mutant receptor results
from an amino acid mutation(s);

[27] the therapeutic agent of any one of [23] to [26], where the mutant receptor has lost
responsiveness to the natural ligand; ‘ | _ _

[28] the therapeutic agent of any one of [23] to [27], where the mutant récéptor is a
mutant thrombopoietin receptor; and, ' _

[29] the therapeutic agent of any one of [23] to [28], where the disease is congenital
amegakaryocytic thrombocytopenia. o |

The present invention provides ligands havihg agonistic activity to mutant receptors.

Mutant receptors of thé present invention are usually receptors that exist at a frequency
of less than 50%, preferably less than 20%, more preferably less than 10%, and even more
preferably less than 1%. The frequency is generally calculated using randomly selected

.subjects. However, the frequency may vary depending on country, area, sex, and such.

Therefore, the frequency may also be calculated, for example, within a selected country or area
such as Japan, the United States, or. Europe, or be calculated for one sex. When there are two or
more mutation sites in a receptor, the frequency may be calculated for multiple mutation sites or
for any one of the mutation sites. Mutant receptors are preferably evaluated using frequency, as
described above. However, mutant receptors can also be‘evaluated, for example, by their signal
transducing ability. ~Specifically, for example, when two different receptors are present, the one
with stronger transducing signals upon natural ligand-binding may be used as a non-mutant
receptor, and the other with weaker transducing signals may be used as a mutant receptor.
Preferred mutant receptors of the present invention include, but are not limited to,
receptors resulting from amino acid mutations (receptors with mutated amino acid sequences);
however, any type of mutation is acceptable, as long as the mutated receptor influences
responsiveness to natural ligands, or the conformation, sugar chain structure, or spatial
relationship or angles when a receptor exists as a multimer, and so on. Mutations in the amino
acid sequence include amino acid substitutions, deletions, insertions; and additions. The

receptors of the present invention have preferably lost responsiveness to the natural ligands.
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Herein, “ligand” refers to a substance that specifically binds to a functional protein.
The type of ligand is not limited.  Such ligands include low-molecular-weight compounds,
proteins, and peptides. In the present invention, functional proteins are preferably receptors.

In the present invention, ligands preferably have agonistic activity. The present invention also

‘provides methods for transducing signals to a mutant receptor by binding a ligand of the present

invention. Such ligands for use in the methods of the present invention are preferably

non-natural ligands, and not natural ligands.

In the present invention, it is preferred to target a mutant receptor whose responsiveness
to a natural ligand is different from that of a non-mutant receptor. A “mutant receptor whose
responsiveness to a natural ligand is different from that of a ndn-mutant receptor” refers to a
mutant receptor that exhibits agonistic activity and signaling activity that differs from the
activities of the non-mutant receptor when the mutant and non-mutant receptors bind to the same
natural ligand under the same conditions. In general, agonistic activity and signaling activity in-
mutant receptors is impaired compared with non-mutant receptors (the mutants have lost their
responsiveness to natural ligands). o

The receptors include receptors belonging to the hematopoietic growth factor receptor
family, the cytokine receptor family, the tyrosine kinase receptor family, the serine/threonine
kinase receptor family, the TNF receptor family, the G protein-coupled receptor family, the

GPl-anchored receptor family, the tyrosine phosphatase receptor family, the adhesion factor

-family, and the hormone receptor family. There are many documents that describe receptors

belonging to these receptor families, and their characteristics; for example Cooke BA, King RJB,
van der Molen HJ Eds. New Comprehensive Biochemistry Vol.18B “Hormones and their Actions
Part IT” pp. 1-46 (1988) Elsevier Science Publishers BV, New York, USA; Patthy L. (1990) Cell, |
61: 13-14; Ullrich A. er al. (1990) Cell, 61: 203-212; Massagul J. (1992) Cell, 69: 1067-1070;
Miyajima A. etal (1992) Annu. Rev. Immunol., 10: 295-331; Taga T. and Kishimoto T. (1992)
FASEB 1., 7: 3387-3396, Fantl WL. et al. (1993) Annu. Rev. Biochem., 62: 453-481; Smith CA.,
et al. (1994) Cell, 76: 959-962; Flower DR. (1999) Biochim. Biophys. Acta, 1422: 207-234; Cell
Technology: supplementary vol. Handbook series “Handbook for Adhesion factors” M.
Miyasaka Ed. (1994) Shujunnsha, Tokyo, Japan, and so on. Specific receptors belonging to the
families listed above include: human and mouse erythropoietin (EPO) receptors, human and
mouse granulocyte-colony stimulating factor (G-CSF) receptors, human and mouse
thrombopoietin (TPO) receptors, human and mouse insulin receptors, human and mouse Fit-3
ligand receptors, human and mouse platelet-derived growth factor (PDGF) receptors, human and
mouse interferon (IFN)-o. and —f receptors, human and mouse leptin receptors, human and
mouse growth hormone (GH) receptors, human and mouse interleukin (IL)-10 receptors, human
and mouse insulin-like growth factor (IGF)-I receptors, human and mouse leukemia inhibitory
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factor (LIF) receptors, and human and mouse ciliary neurotrophic factor (CNTF) receptors
(hEPOR: Simon, S. et al. (1990) Blood 76, 31-35; mEPOR: D’ Andrea, AD. Et al. (1989) Cell 57,
277-285; hG-CSFR: Fukunaga, R. et al. (1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706;
mG-CSFR: Fukunaga, R. er al. (1990) Cell 61, 341-350; hTPOR: Vigon, L et al. (1992) 89,
5640-5644; mTPOR: Skoda, RC. Et al. (1993) 12, 2645-2653; hInsR: Ullrich, A. et al. (1985)
Nature 313, 756-761; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 459-463;
hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. acad. Sci. USA. 85, 3435-3439; hIFN o/
R: Uze, G. et al. (1990) Cell 60, 225-234, and Novick, D. et al. (1994) Cell 77, 391-400).

In one embodiment, the mutant receptors of the present invention comprise receptors
associated with disease onset. The phrase “mutant receptors associated with disease onset”
means that the loss of responsiveness to a natural ligand is part of the reason that disease onset is
triggered. In the present invention, a mutant receptor is not hecessarily th_e sole factor
triggering disease onset, and may be a contributing factor. Many reports have been previously
published describing the association of mutant receptors with disease onset; however, in addition
to previously reported associations, associations of mutant receptors and disease onset can also
be identified by methods of statistical analysis (for example, correlation analyses). Correlatioh
analyses, also called “case control studies”, are well known to those skilled in the art (for
example, Nishimura, Y., 1991, “Statistical "analysis of polymorphisms”, Saishin Igaku,
46:909-923; Oka, A. et al., 1990, Hum. Mol. Genetics 8,2165-2170; Ota, M. et al., 1999, Am. J.
Hum. Genet. 64, 1406-1410; Ozawa, A. et al., 1999, Tissue Antigens 53, 263-268). For

.example, the correlation between a mutant receptor and a disease can be studied by determining

the frequency of the mutant receptor in patients and in healthy subjects, and examining whether -
the patient population has a higher mutant receptor frequency. Typically, differences in the
frequency are evaluated using the x-test. x is obtained by the equation x> = Z(observed value -
expected value)zlexpected value. A p value is obtained from the x2 value thus determined.
Whether a mutant receptor correlates with a disease can be determined based on this p value.
For example, when p<0.05, a mutant receptor is considered to correlate with a disease. '

There are many reports on mutant receptors known to be involved in disease onset.
Such mutant receptors specifically include: mutant thrombopoietin (TPO) receptors, mutant
insulin receptors, mutant erythropoietin receptors, mutant growth hormone receptors, mutant
common 7 chain receptors (common receptor of IL-2, IL-4, IL-7, IL-15, and .IL-21), mutant
androgen receptors (Glutamine Repeats and Neurodegenerative Disease: Molecular Aspects
(2001), 261-267, Oxford University press), mutant receptors for proopiomelanocortin (POMC)
and melanocortin (Journal of Clinical Endocrinology and Metabolism (2001), 86(4), 1442-1446),
mutant ryanodine receptors (Human Mutation (2000), 15(5), 410-417), mutant

- thyroid-stimulation hormone receptors (Trends in Endocrinology and Metabolism (1998), 9(4),
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- 133-140), and mutant thyrotropin receptors (European Journal of Medical Research (1996),

1(10), 460-464).- In the present invention, particularly preferred mutant receptors are mutant
thrombopoietin receptors. '

Herein, a “natural ligand” refers to a ligand in the body, and is preferably a ligand with

the most influence on non-mutant receptor signaling. Normally, the natural ligands of the

present invention do not comprise antibodies.

“Agonistic activity” refers to the activity of inducing a change in a certain physiological

_ activity, caused by transducing signals into cells upon' the binding of a ligand to a receptor. The

physiological activity includes, but is not limited to, growth-promoting activity, survival activity,
differentiation activity, transcription activity, membrane transport activity, binding activity,
proteolytic activity, phosphorylation/dephosphorylation activity, oxidation/reduction activity,
transfer activity, nucleolytic activity, and dehydration activity.

In the preéent invention, any detection indicator may be used to assay physiological-
activities, as long as it can measure quantitative and/or qualitative change. For example, it is
possible to use cell-free assay indicators, cell-based assay indicators, tissue-based assay
indicators, and in vivo assay indicators. Indicators that can be used in cell-free assays include
enzymatic reactions and quantitative and/or qualitative changes in proteins, DNAs, or RNAs.
Such enzymatic reactions include atnino acid trahsfers, sugar transfers, dehydrations,
dehydrogenations, and substrate cleavages. Alternatively, the followings can be used: protein
phosphorylations, dephosphorylations, dimérizations, multimerizations, catabolisations,
dissociations and such; and DNA or RNA amplifications, cleavages, and extensions. For
example, protein phosphorylation downstream of a signal transduction pathway may be used as a
detection indicator.  As indicators in cell-based assays, changes to cell phenotype, for example, |
quantitative and/or qualitative changes in products, changes in proliferation activity,
morphological changes, or changes in cellular properties can be used. Products include
secretory proteins, surface antigens, intracellular proteins, and mRNAs. Morphological
changes include changes in process formation and/or process number, changes in cell flatness,
changes in the degree of elongation/horizontal to vertical ratio, changes in cell size, changes in
intracellular structure, heterogeneity/homogeneity of cell populations, and changes in cell density.
Such morphological alterations can be observed under a microscope. Cellula_r properties to be
used include anchorage dependency, cytokine-dependent responsiveness, hormone dependency,
drug resistance, cell motility, cell migration éctivity, pulsatility, and alteration in intracellular
substances.  Cell motility includes cell infiltration ac;tivity and cell migration activity.
Changes in intracellular substances include changes in enzyme activity, mRNA levels, levels of
intracellular signaling molecules such as Ca®* and cAMP, and intracellular protein levels.

Furthermore, changes in the cell proliferation activity induced by receptor stimulation can be
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used as an indicator. The indicators to be used in tissue-based assays include‘ functional
changes for the tissue in use. Indicators that can be used for in vivo assays include changes in
tissue weight, changes in the blood system (for example, changes in the number of hemocytes,
protein contents, or enzyme activities), changes in electrolyte levels, and chahges in the
circulatory system (for example, changes in blood pressure or heart rate).

The methods for measuring such detection indicators are not pérticularly limited. For
example, luminescence, color development, fluorescence, radioactivity, fluorescence polarization
values, surface plasmon resonance signals, time-resolved fluorescence, mass, absorption
spectrumé, light scattering, and fluorescence resonance energy transfers may be used. These
measurement methods are known to those skilled in the art and may be appropriately selected
depending on the purpose. For example, absorption spectra can be measured using a
conventional photometer, plate reader, or such; luminescence. ban be measured _with a
luminometer or such; and fluorescence can be measured with a fluorometer or such. Mass can
be determined with a mass spectrometer. Radioactivity can be determined with a measurement
device such as a gamma counter, depending on the type of radiation. Fluorescence polarization
values can be measured using BEACON (TaKaRa). Surface plasmon resonance signals can bé
obtained using BIACORE. Time-resolved ﬂuorescénce, fluorescence resonance energy transfer,
or such can be measured with ARVO or such. Furthermore, a flow cytometer can also be used
for measuring. In the present invention, it is possible to use a chimeric receptor comprising an
extracellular domain of a mutant receptor and a cytoplasrﬁic domain of another protein. For
example, when the cytoplasmic domain of G-CSF receptor, EPO receptor, EGF receptor, or
thrombopoietin receptor is used, the cell proliferation activity induced by stimulating the
receptor can be used as a detection indicator. In assays using cell proliferation activity as a
detection indicator, cell lines that die in the absence of ligands are preferably used to improve
detection sensitivity. Cytokine-dependent cell lines are particularly prefefred because they can
be easily passaged. For example, it is possible td use CTLL-2 cells, which are an
IL-2-dependent cell line, and 32D cells, FDC-P1 cells, and Ba/F3 cells, which are
IL-3-dependent cell lines. . These cell lines will die two or three day after the start of culture
when a cytokine such as IL-2 or IL-3 that is essential for cell proliferation, is eliminated from the
culture media. It is preferable to use FDC-P1 cells and Ba/F3 cells that express a chimeric
receptor comprising the cytoplasmic domain of mouse G-CSF receptor. _

The ligands of the present invention that have agonistic activity are not particularly
limited, as long as they have agonistic activity to mutant receptors. Such ligands may have
agonistic activity to both mutant and non-mutant receptors, or may only have agonistic activity
to mutant receptors. When the ligands have agonistic activity to both mutant and non-mutant

~receptors, they may have greater agonistic activity to the non-mutant receptor, or greater
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agonistic activity to the mutant receptor. Alternatively, the ligands may have cofnparable
agonistic activity to the non-mutant and mutant receptors. Nonetheless, when the chief purpose
is to treat a disease caused by a mutant receptor, it is preferable to use a ligand with greater
agonistic activity to the mutant receptor than the non-mutant receptor.

- The antibodies of the present invention are not particularly limited, as long as théy have

agonistic activity, and mouse antibodies, rat antibodies, rabbit antibodies, sheep antibodies,

camel antibodies, chimeric antibodies, humanized antibodies, human antibodies, and such can be
appropriately used.  Such antibodies may be polyclonal or monoclonal antibodies.
Monoélonal antibodies are preferred because they can be stably produced as homogeneous
antibodies. Both polyclbnal and monoclonal ahtibodies can be prepared by methods known to
those skilled in the art. '

Hybridomas producing monoclonal antibodies can basically be prepared by the
conventional methods described below. Specifically, immunization is carried out by a
conventional immunization method, using a desired antigen or cells expressing the desired
antigen as a sensitizing antigen. The prepared immunocytes are fused with known parental
cells by a conventional cell fusion method. The fused cells are screened for monoclonal
antibody-producing cells (hybridomas) by conventional scréening methods.

The type of sensitizing antigen to be used is not limited. For example, a full-length

protein of a receptor of interest, or a partial peptide thereof (for example, an extracellular

- domain) can be used. The antigens can be prepared by methods known to those skilled in the

art; for example, according to methods using baculovirus (for example, see WO 98/46777).
Hybridomas can be prepared, for example, by the method of Milstein et al. (Kohler, G. and
Milstein, C., Methods Enzymol., 1981, 73, 3-46.). When an antigen has weak immunogenicity, |
the antigen may be conjugated with a large immunogenic molecule such as albumin, to achieve
immunization. In addition, the present invention may use recombinant antibodies, produced by
gene engineering.  The genes encoding the antibodies are cloned from hybridomas, inserted into
an appropriate vector, and then introduced into a host (see, e.g., Carl, A. K. Borrebaeck, James,
W. Larrick, Therapeutic Monoclonal Antibodies, Published in the United Kingdom by
Macmillan Publishers Ltd, 1990). Specifically, using a reverse transcriptase, cDNAs encoding
the variable regions (V regions) of the antibodies are synthesized from the mRNAs of the
hybridomas. DNAs encoding the variable regions of the antibodies of interest are obtained, and
ligated with DNAs encoding desired constant.regions (C regions) of the antibodies, and these
constructs are inserted into expression vectors. Alternatively, DNAs encoding the variable
regions of the antibodies may be inserted into expression vectors comprising the DNAs of the
antibody C regions. Those cDNAs are inserted into expression vectors such that the genes are

expressed under the regulation of an expression regulatory region, for example, an enhancer and
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promoter. Host cells are then transformed using the expression vectors, and the ant.ib‘(v)dies can
be expressed. The epitopes on the molecules that are recognized by antibodies of the present
invention are not limited to particular epitopes. The antibodies may recognize any epitope on
the molecules. Typically, the antibodies recognize epitopes in the extracellular domain. "In the
present invention, recombinant- antibodies artificially modified to reduce heterologous
antigenicity against humans can be used. Examples of such recombinant antibodies include
chimeric antibodies and humanized antibodies. These modified antibodies can be produced
using known methods. A chimeric antibody comprises heavy chain and light chain variable
regions of an antibody from a noﬁhuman mammal such as a mouse, and heavy chain and light-

chain constant regions of a human antibody. Such an antibody can be obtained by (1) ligating a

. DNA encoding a variable region of a mouse antibody to a DNA encoding a constant region of a

human antibody; (2) inserting the resulting construct into an expression vector; and (3)
introducing the vector into a host for production of the antibody. A humanized antibody, which
is also called a reshaped human antibody, is obtained by transferring a complementarity
determining region (CDR) of an antibody of a nonhuman mammal such as a mouse, to the CDR
of a human antibody. Conventional genetic recombination techniques for the preparation of
such antibodies are known. Specifically, a DNA sequence designed to ligate a CDR of a mouse
antibody with the framework régions (FRs) of a human antibody is synthesized by PCR, using
several oligonucleotides constructed to comprise overlapping portions at their ends. A
humanized antibody can be obtained by (1) ligating the obtained DNA to a DNA that encodes a

~human antibody constant region; (2) inserting the resulting construct into an expression vector;

and (3) introducing the vector into a host to produce the antibody (see European Patent
Application No. EP 239,400, and Ihtemational Patent Application No. WO 96/02576).. Human
antibody FRs ligated via the CDR are selected where the CDR forms a favorable antigen-binding
site.  As necessary, amino acids in the framework region of an antibody variable region may be
substituted - such that the CDR of a reshaped human antibody forms an appropriate
antigen-binding site (Sato, K. er al., Cancer Res. (1993) 53, 851-856). Methods for'obtaini’ng
human antibodies are also known. For example, desired human antibodies “with
.antigen-binding activity can be obtained by (1) sensitizing human lymphocytes with antigens of
interest or cells expressing antigens of interest in vitro; and (2) fusing the sensitized lymphocytes
with human myeloma cells such as U266 (see Japanese Patent Application Ko_kbku_ Publication
No. (JP-B) HO01-59878 (examined, approved Japanese patent application published for
opposition)).  Alternatively, the desired human antibodies can also be obtained by using
antigens of interest to immunize transgenic (Tg) animals comprising a partial or entire repertoire
of human antibody genes (see International Patent Application WO 93/12227, WO 92/03918,

- WO 94/02602, WO 94/25585, WO 96/34096, and WO 96/33735). Furthermore, techniques to
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obtain human antibodies by panning with a human antibody library are known. For éxample,

the variable regions of human antibodies are expressed as single chain antibodies (scFvs) on the

- surface of phages, using a phage display method, and the phages that bind to the antigen can be

selected. By analyzing the genes of selected phages, the DNA sequences encoding the variable

regions. of human antibodies that bind to the antigen can be determined. If the DNA sequences

of scFvs that bind to the anﬁgen are identified, appropriate expression vectors comprising these
.sequences can be constructed to obtain human antibodies. Such methods are already well
known (see WO 92/01047, WO 92/20791, WO 93/06213, WO 93/11236, WO 93/19172, WO
95/01438, and WO 95/15388). When the antibody genes are isolated and introdué_ed into
appropriate hosts to produce antibodies, hosts and expression vectors can be used in appropriate
combinations. Eukaryotic host cells that can be used are animal cells, plant cells, and fungal
cells. The animal cells include: (1) mammalian cells such as CHO, COS, myeloma, baby

hamster kidney (BHK), HeLa, and Vero cells; (2) amphibian cells such as Xenopus oocytes; or-

(3) insect cells such as sf9, sf21, and Tn5. Known plant cells include cells derived from the

Nicotiana genus such as Nicotiana tabacum, which can be callus-cultured. Known fungal cells
include yeasts such as the Saccharomyces genus, for example Saccharomyces cerevisiae, and
filamentous fungi such as the Aspergillus genus, for example Aspergillus niger. Prokaryotic
cells can also be used in production systems that utilize bacterial cells. Known bacterial cells
include E. coli and Bacillus subtilis. The antibodies can be obtained by introducing the
antibody genes of interest into these cells by trahsformation, and then culturing the transformed
cells in vitro.

The antibodies may be minibodies or modified products of antibodies, as long as they
can bind to antigens. In the present invention, a minibody comprises an antibody fragment
obtained by deleting a portion from a whole antibody (for example, whole IgG). There is no
limitation on the type of minibody, as long as it has the ability to bind to an antigen. The
antibody fragments of the present invention are not particularly limited, as long as they are
portions of whole antibodies. The antibody fragments preferably comprise a heavy chain
variable region (VH) or a light chain variable region (VL), and particularly preferably comprise
both a VH and VL. Specifically, the antibody fragments include Fab, Fab', F(ab'),, Fv, and scFv
(single-chain Fv). A preferred antibody fragment is scFv (Huston, J. S. ez al., Proc. Natl. Acad.
Sci. U.S.A. (1988) 85, 5879-5883; and Plickthun “The Pharmacology of Monoclonal
Antibodies” Vol. 113, Eds. Resenburg and Moore, Springer Verlag, New York, pp. 269-315,
(1994)).  Such an antibody fragment can be prepared by treating an antibody with an enzyme
(for exampie, papain or pepsin) or by inserting a gene construct encoding the antibody fragment
into an expression vector and expressing it in appropriate host cells (see, for example, Co, M. S.
et al., J. Immunol. (1994) 152, 2968-2976; Better, M. and Horwitz, A. H., Methods Enzymol.
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(1989) 178, 476-496; Pluckthun, A. and Skerra, A., Methods Enzymol. (1989) 178, 497-515;
Lamoyi, E., Methods Enzymol. (1986) 121, 652-663; Rousseaux, J. et al., Methods Enzymol.
(1986) 121, 663-669; and Bird, R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137).

The minibodies of the present invention preferably have a smaller molecular weight than whole

‘antibodies. However, the minibodies may form multimers (for example, dimers, trimers, or
tetramers), and thus their molecular weights can be greater than those of whole antibodies.

Preferred minibodies of the present invention comprise two or more antibody VHs and
two or more antibody VLs, in which each of the variable regions are directly linked, or indirectly
linked‘together via linkers or such. The linkages may be covajent or non-covalent bonds, or
comprise both covalent and non-covalent bonds. More preferred minibodies are antibodies
comprising two or more VH-VL pairs formed via non-covalent bonding between VH and VL.
The distance between the two VH-VL pairs in a minibody is preferably less than that in the
whole antibody. |

Particularly preferred minibodies of the present invention are diabodies and sc(Fv)2. A
diabody is a dimerized fragment in which two variable regions are linked together via a linker or
such (for example, scFv) (hereinafter, referred to as “a fragment constituting a diabody”), and
which typically comprises two VL and two VH (P. Holliger et al., Proc. Natl. Acad. Sci. USA, 90,
6444-6448 (1993), EP 404097; WO 93/11161; Johnson er al., Methods in Enzymology, 203,
88-98, (1991); Holliger et al., Protein Engineering, 9, 299-305, (1996); Perisic et al., Structure, 2,

-1217-1226, (1994); John et al., Protein Engineering, 12(7), 597-604, (1999); Holliger et al., Proc.

Natl. Acad. Sci. USA. 90, 6444-6448, (1993); Atwell er al., Mol. Immunol. 33, 1301-1312,
(1996)). The links between fragments constituting a diabody may be non-covalent or covalent
bonds, and are preferably non-covalent bonds. |
Alternatively, two fragments constituting a diabody can be linked together via a linker
to form a single-chain diabody (scDiabody). When the fragments constituting the diabody are
linked together using a long linker, comprising approximately 20 amino acids, it is possible to
link the fragments constituting the diabody in the same chain using a non-covalent bond, forming
a dimer. , .
Fragments constituting diabodies include a VL and VH linked together, a VL and VL
linked together, a VH and VH linked together, and the like. A VH and VL linked together is
preferred. There is no limitation on the type of linker for linking a variable region and variable
region in a fragment constituting a diabody. | However, it is preferable to use a linker short
enough to prevent formation of a non-covalent bond between variable regions in the same
fragment. | Those skilled in the art can appropriately select the length of such linkers; however,
their length is typically 2 to 14 amino acids, preferably 3 to 9 amino acids, and particularly
preferably 4 to 6 amino acids. In these cases, the linker between the VL and VH encoded by
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the same fragment is short, and thus no non-covalent bonds are formed between VL and VH on
the same chain. Thus, a single-chain V region fragment is not formed, and the VL and VH form
dimers with other fragments via non-covalent bonds. Further, based on the same principle for
producing diabodies, a multimerized antibody such as a trimer or tetramer can be 'prepared by
linking three or more fragments constituting a diabody.

The sc(Fv)2 of the present invention are single-chain minibodies produced by linking
two VHs and two VLs with linkers and such (Hudson et al., 1999, J Immunol. Methods
231:177-189).  sc(Fv)2 exhibit a particularly high agonistic activity compared to whole
antibodies and other min.ibodies.i sc(Fv)2 can be produced, for example, by linking scFv
molecules with a linker.

In a preferable antibody, two VHs and two VLs are arranged in the order of VH, VL,
VH, and VL ([VH]-linker-[VL]-linker-[VH]-linker-[VL]), beginning from the N terminus of a
single-chain polypeptide. _ |

The order of the two VHs and two VLs is not limited to the above arrangement, and
they may be arranged in any order. Examples of arrangements are listed below:

[VL]-linker-[ VH]-linker-[ VH]-linker-[ VL]
[ VH]-linker-[ VL]-linker-[ VL]-linker-[ VH]
[VH]-linker-[VH]-linker-[VL]-iinker-[VL]
[VL]-linker-[VL]-]inker-[VH]-linker-[VH]'
[VL]-linker-[ VH}-linker-[ VL]-linker-[ VH]

The linkers for linking the variable regions of an antibody can be arbitrary peptide
linkers that can be introduced by genetic engineering, or synthetic linkers (for example, see
Protein ‘Engineering, 9(3), 299-305, 1996). However, peptide linkers are preferred in the
present invention. There are no limitations as to the length of the peptide linkers. The length
can be appropriately selected by those skilled in the art, depending on the purpose, and is
typically 1 to 100 amino acids, preferably 3 to 50 amino acids, more preferably 5 to 30 amino
acids, and even more preferably 12 to 18 amino acids (for example, 15 amino acids).

For example, such peptide linkers include:

" Ser

Gly Ser

Gly Gly Ser

Ser Gly Gly

Gly Gly Gly Ser

Ser Gly Gly Gly

Gly Gly Gly Gly Ser

" Ser Gly Gly Gly Gly
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Gly Gly Gly Gly Gly Ser
Ser Gly Gly Gly Gly Gly

~ Gly Gly Gly Gly Gly Gly Ser

Ser Gly Gly Gly Gly Gly Gly

(Gly Gly Gly Gly Ser),

(Ser Gly Gly Gly Gly),
where n is an integer of one or larger. The lengths and sequences of peptide linkers can be
appropriately selected by those skilled in the art, depending on the purpose.

Inan embodimént of the present invention, particularly preferable sc(Fv)2 include the
sc(Fv)2 beloW: | ' V '
[VH]-peptide linker (15 amino acids)-[VL]-peptide linker (15 amino acids)-[VH]-peptide linker
(15 amino acids)-[VL]

Synthetic linkers (chemical cross-linking agents) include cross-linking agents routinely -

‘used to cross-link peptides; for example, N-hydroxy succinimide (NHS), disuccinimidyl suberate

(DSS), bis(succinimidyl) suberate (BS?), dithiobis(succinimidyl propioriate) (DSP),
dithiobis(succinimidyl propionate) (DTSSP), ethylene glycol bis(succinimidyl succinate) (EGS),
ethylene glycol bis(sulfosuccinimidy] succinate) (sulfo-EGS), disuccinimidyl ‘tartrate (DST),
disulfosuccinimidyl tartrate (sulfo-DST), bis[2-(succinimidoxycarbonyloxy)ethyl] sulfone
(BSOCOES), and bis[2-(succinimidoxycarbonyloxy)ethyl] sulfone (sulfo-BSOCOES). These

- cross-linking agents are commercially available.

In general, three linkers are required to link four antibody variable regions together.
The linkers to be used may be of the same or different types. In the present invention, a
preferable minibody is a diabody, even more preferably, an sc(Fv)2. Such a minibody can be |
prepared by treating an antibody with an enzyme, for example, papain or pepsin, to generate
antibody fragments, or by constructing DNAs encoding those antibody fragments and
introducing them into expression vectors, followed by expression in an appropriate host cell (see,
for example, Co, M. S. et al., 1994, J. Immunol. 152, 2968-2976; Better, M. and Horwitz, A. H.,
1989, Methods Enzymol. 178, 476-496; Pluckthun, A. and Skerra, A., 1989, Methods Enzymol.
178, 497-515; Lamoyi, E., 1986, Methods Enzymo.l. 121, 652-663; Rousseaux, J. et al., 1986,
Methods Enzymol. 121, 663-669; Bird, R. E. and Walker, B. W., 1991, Trends Biotechnol. 9,
132-137).

Antibodies with extremely high agoniétic activity can be prepared by converting whole
antibodies into minibodies.

v Modified antibodies for use include antibodies linked to various molecules, such as

polyethylene glycol (PEG). Alternatively, it is also possible to link an antibody to a

radioisotope, chemotherapeutic agent, or cytotoxic substance such as a bacterial toxin. Such
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modified antibodies can be prepared by chemically modifying an obtained antibody.. Methods
for modifying antibodies have been previously established in the art. -

Further, antibodies for use in the present invention may be bispecific antibodies. A
bispecific antibody may comprise two antigen-binding sites that each recognizés different
epitopes on a certain molecule. Alternatively, one of the antigen-binding sites may recognize a
certain molecule, and the other may recognize a radioactive substance, .chemotherapeutic agent,
or cytotoxic substance such as a cell-derived toxin. When such cytotoxic substances are used,
tumor cell growth can be supprcésed by directly adding the cytotoxic substance to cells that
express a certain molecule, and specifically damaging the tumor cells. The bispecific
antibodies can be prepared by linking pairs of H and L chains from two types of antibodies, or by
fusing hybridomas which produce different monoclonal antibodies to produce a fused cell
producing a bispecific antibody. Further, bispecific antibodies can be prepared using génetic
engineering techniques. _

Antibodies in which sugar chains have been modified can also be used in the present
invention. Techniques for modifying antibody sugar chains have been previously reported (for
example, WO 00/61739 and WO 02/31140). |

An “antibody” of the present invention includes the antibodies described above.

The antibodies expréssed or produced as described above can be purified by
conventional protein purification methods. The antibodies can be separated and purified, for
example, by the combined use of methods appropriately selected from affinity columns such as a
protein A column, column chromatography, filtration, ultrafiltration, salting out, dialysis, and so
on (Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spring Harbor Laboratory,
1988). |

The antigen-binding activity of an antibody can be assayed by convéntional methods
(Antibodies A Laboratory Manual. Ed Harlow, David Lane, Cold Spring Harbor Laboratory,
1988). For example, an enzyme-linked immunosorbent vassay (ELISA), enzyme immunoassay
(EIA), radioimmunoassay (RIA), or immunofluorescence method can be used. '

The present invention also provides methods of screening for ligands having agohistic
activity to mutant receptors. In these methods, first, a test substance (test compound) is
contacted with a mutant receptor. The “contact” of a test substance with a mutant receptor is
typically achieved by adding the test substance to a culture medium or extract of cells expressing
the mutant receptor. The methods for achieving contact are not limited to this method. When
the test substance is a protein or such, the “contact” can be achieved by introducing a DNA
vector expressing the protein into the cells.

In these methods, the next step comprises detecting signals from the mutant receptor.

- Signals can be detected by the methods described above.
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Next, ligands with agonistic activity are selected based on comparison with ca_ses when
a test substance (control) is not contacted. The ligands selected in this way are expected to
become therapeutic agents for treating or preventing diseases associated with receptor
deficiencies or mutations. _ -

In another embodiment, a screening method of the present invention comprises the first
step of contacting a test substance with a normal receptor and meaéuring agonistic activity.
Next, the same test substance is contacted with a mutant receptor, and agonistic activity is
measured.  Ligands with high agenistic activity to the mutant receptor as'compared to a normal
receptor are then selected. , -

In still another embodiment, a screening method of the present invention comprises the
first step of contacting a test substance with a normal receptor and measuring the agonistic
activity. Next, the same test substance is contacted with a mufant receptor va'nd agonistic
activity is measured. Ligands with agonistic activity to both the mutant receptor and normal
receptor are then selected. ' _

Measuring ‘agonistic activity in the methods described above can be ‘achieved as
described above. ‘ . ‘ |

Substances (compounds) obtained by the above-described screening methods of the
present invention are also comprised in the present invention. '

Since the ligands of the present invention (for example antibodies) have agonistic

act1v1ty, they are expected to be effective therapeutic agents for diseases caused by the impaired

-response of receptors on which the ligands act. Such impaired responses are attributed to

receptor deficiencies or mutations. Specifically, the present invention provides therapeutic
agents comprising the above-described ligands of the present invention, which are used to treat
diseases caused by the mutant receptors. Representative examples of the diseases described
above are thrombocytopenia, type II diabetes mellitus and Laron syndrome'

A preferred example of a disease of the present invention is congenital amegakaryocytlc
thrombocytopenia (CAMT).

When ligands of the present invention or substances (compounds) obtained by the
methods for screening of the present invention are used as pharmaceutical compositions, they
can be formulated by methods known to those skilled in the art. As necessary, the ligands or
substances can be used orally, for example, as sugar-coated tablets, capsules, elixirs, or
microcapsules, or parenterally, as injections of sterile solutions or suspensions comprising water
or other pharmaceutically acceptable liquids. For example, the ligands or the substances can be
formulated by appropriately combining with pharmaceutically acceptable carriers or solvents,

specifically, sterile water or physiological saline, vegetable oils, emulsifiers, suspending agents,

- surfactants, stabilizers, flavoring agents, excipients, vehicles, preservatives, binding agents, and
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such, and mixing at a unit dosage and form required by accepted pharmaceutical
implementations. In such formulations, the amount of the active ingredient should be within
the required range.

' Additives in the tablets or capsules can include, for example, binders such as gelatin,

corn starch, gum tragacanth, and gum Arabic; excipients such as crystalline cellulose; sWelling

agents such as corn starch, gelatin, and alginic acid; lubricants such as magnesium stearate;
'edulcorants such as sucrose, lactose, or saccharin; and flavoring agents such as peppermint,
Gaultheria adenothrix oil, and cherry. When the unit dosage form is a capsule, the
above-described materials can also comprise a liquid carrier such as oil. A sterile composition
for injection can be formulated using a vehicle such as distilled water used for injection,
according to standard protocols.

Aqueous solutions used for injections include physiological saline and isotonic solutions
comprising glucose or other adjunctive agents such as D-sorbitol, D-mannose, D-mannitol, and
sodium chloride. They may also be combined with an appropriate solubilizing agent such as
alcohol, specifically, ethanol, polyalcohol such as propylene glycol or polyethylene glycol, or
non-ionic detergent such as polysorbate 80™ or HCO-50.

Oil solutions include sesame oils and soybean oils, and can be combined with
solubilizing agents such as benzyl benzoate or benzyl alcohol. They may also be formulated
with buffers, for example, phosphate buffers or sodium acetate buffers; analgesics, for example,
procaine hydrochloride; stabilizers, for example, benzyl alcohol or phenol; or anti-oxidants.
The prepared injections are typically aliquoted into appropriate ampules.

The administration may be carried out orally or parenterally, and preferably parenterally.
Specifically, injection, intranasal administration, intrapulmonary administration, percutaneousb
administration, or such can be used. Injections include intravenous injections, intramuscular
injections, intraperitoneal injections, and subcutaneous injections. The injection solutions can
also be systemically or locally administered. The administration methods can be properly
selected according to the patient’s age, condition, and such. When the compounds can be
encoded by DNA, the DNA can be inserted into a vector for gene therapy, and gene therapy can
be carried out. The dosage may be, for example, in the range of 0.0001 to 1,000 mg/kg body
weight.  Alternatively, the dosage may be, for example, in the range of 0.001 to 100,000
mg/person. However, the dosage is not restricted to the values described above. The dosage
and administration methods depend on a paﬁent’s weight, age, and condition, and can be

appropriately selected by those skilled in the art.

Brief Description of the Drawings

Fig. 1 is a diagram showing the structure of a pCOS2-hMPLfull vector.
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Fig. 2 is a diagram showing the structure of a pCOS2-hMPLfullG305C vector.
- Fig. 3 is a diagram showing the structure of a pBACsurf1-hMPL-FLAG vector.

Fig. 4 is a diagram showing the agonistic activity of each of the diabodies and hTPO in
pCOS2-HA-Ba/F3. The vertical axis indicates O.D.450/655 nm and the horizontal axis
indicates the concentration. . '

Fig. 5 is a diagram showing the agonistic activity of each of the diabodies and hTPO in
hMPL-Ba/F3. The vertical axis indicates 0.1D.450/655 nm and the horizontal axis indicates the
concentration. ‘ |

Fig. 6 is a diagram showing the agonistic activity of each of the diabodies and hTPO in
hMPL(G305C)-Ba/F3. The vertical axis indicates O.D.450/655 nm and the horizontal axis
indicates the concentration.

Fig. 7 is a diagram showing the structure of a pCOSZ-hMPqullC769T vector.

Fig. 8 is a diagram showing the structure of a pCOS2-hMPLfullC823A vector. |

Fig. 9 is diagram showing the construction of a TA136 sc(Fv)2 gene.

Fig. 10 is a diagram showing the structure of a pCXND3-TA136 sc(Fv)2 vector. »

Fig. 11 is a diagram showing the agonistic activity of TA136 db and TA136 sc(Fv)2 in
hMPL-Ba/F3 cells. The vertical axis indicates 0.D.450/655 nm and the horizontal axis
indicates the concentration. | '

_ Fig. 12 is a diagram showing the agonistic activity of TA136 db and TA136 sc(Fv)2 in
hMPL(G305C)-Ba/F3 cells. ‘The vertical axis indicates O.D.450/655 nm and the horizontal

.axis indicates the concentration.

Fig. 13 is a diagram showing the agonistic activity of TA136 db and TA136 sc(Fv)2 in
hMPL(C769T)-Ba/F3 cells. The Qertical axis indicates 0.D.450/655 nm and the horizontal axis
indicates the concentration. _ ‘

Fig. 14 is a diagram showing the agonistic activity of TA136 db and TA136 sc(Fv)2 in
hMPL(C823A)-Ba/F3 cells. The vertical axis indicateé 0.D.450/655 nm and the horizontal

axis indicates the concentration. .

Best Mode for Carrying Out the Invention

Herein below, the present invention will be specifically described using Examples,

however, it is not to be construed as being limited thereto.

[Example 1] Establishment of a Ba/F3 cell line
Several reports have described CAMT patients carrying the G305C (R102P) mutation in
their thrombopoietin receptor gene. In this context, an expression vector for the thrombopoietin

“receptor gene carrying the G305C (R102P) mutation was constructed and introduced into Ba/F3
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- cells by the method described below. The prepared DNA fragments were: the normal

thrombopoietin réceptor gene (SEQ ID NO: 1) and the mutant gene in which the C at nucleotide

~ position 305 from the initiation codon has been substituted for G (SEQ ID NO: 3). These DNA

fragments were digested with the restriction enzymes EcoRI and Sall, and introduced into the

'EcoRI-Sall site of the animal cell expression vector pCOS2-Ha to prepare pCOSZ-hMPqull
'(Fig. 1) and pCOS2-hMPL{ullG305C (Fig. 2).

After the plasmids pCOS2-hMPLfull, pCOS2-hMPLfullG305C, and as a negative
control pCOS2-Ha were treated with Pvul, 20 pg of each plasmid was transfected into Ba/F3
cells under the conditioné described below. The gene was introduced at a cell density of 1x 10’
cells/ml in PBS using GENE PULSER II (BIO-RAD) (Gene Pulser Cuvette, 0.4 cm; 0.33 KV
950 uF). The medium was then changed with RPMI1640 comprising 10% FBS, 1 ng/ml rmIL3
(Pepro tech), 500 ug/ml Geneticin(GIBCO), 100 unit/ml penicillin, and 100 pg/ml streptomycin
to select cells. Aé a result, hMPL-Ba/F3; hMPL(G305C)-Ba/F3, and pCOS2-HA-Ba/F3 cell

lines were obtained from the respective vectors described above.

[Example 2] Preparation of the extracellular domain protein of thrombopoietin receptor

To prepare the antigen' for producing anti-thrombopoietin receptor antibodies, a system
for producing and secreting the extracellular domain of human thrombopoietin receptor using the
insect cell line Sf9 was constructed as described below. A gene construct comprising FLAG tag
placed downstream of the extracellular domain of human thfombopoietin receptor
(GIn26-Trp491) was prepared and inserted into the PstI-Smal site of pBACsurf-1 (Novagen), to
construct pPBACsurf1-hMPL-FLAG (Fig. 3). The resulting gene construct (SEQ ID NO: 5) can
secrete the extracellular domain of thrombopoietin receptor using a secretory signal sequence |
derived from baculovirus gp64 protein. 4 pg of the vector was transfected into Sf9 cells using
Bac-N-Blue Transfection Kit (Invitrogen), according to the protocol attached to the kit. After
three days of culture, the culture supernatants were collected and recombinant viruses were
isolated using plaque assays. Stock viral solutions were prepared, and then infected to Sf9 cells.
The resulting culture supernatants were collected, and adsorbed to a Q Sepharose Fast Flow
column (Pharmacia). The column was eluted with PBS comprising 500 mM NaCl and 0.01%
Tween20. The eluate was adsorbed to M2 Affinity Resin (Sigma). The resins were eluted
with 100 mM Glycine-HCI (pH 3.5) comprising 0.01% Tween20. Immediately after elution,
the eluate was neutralized with 1M Tris-Cl (pH 8.0). The resultin'g solution was treated by gel
filtration chromatography using Superdex 200 26/60 (PBS comprising 0.01% Tween20) to purify
the protein.'

[Example 3] Preparation of anti-thrombopoietin receptor diabody
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MRL/Ipr mice were immunized seven times with the purified protein of' the TPOR
extracellular domain. The first immunization was carried out using 100 ug of the protein, and
subsequent immunizations were each performed using 50 pg of protein. The immunized cells
were fused with P3-X63-Ag8-Ul (P3U1) cells by methods commonly used to prepare
hybridomas. The hybridomas that produced anti-thrombopoietin receptor antibodies were
selected by ELISA assay using the purified protein (VBOSB, VB45B, VBO033, VB140, and
VB157). '

Meanwhile, Balb/c mice were immunized a total of 11 times with hMPL-Ba/F3 cells at
one-week tov five-month intervals. 1.0x 107 cells were intraperitoneally administered to the
mice each time . Hybridomas were then prepared by the same method as described above.
The hybridomas that produced anti-thrombopoietin receptor antibody were selected (TA136). _

The cDNAs for the variable regions of the antibody H and L chains were cloned'from
each of the hybridomas thus prepared. The cloned cDNAs were sequenced. Based on the
nucleotide sequences, genes encoding diabodies were designed with FLAG tag at their C termini
(VBO8B db, VB45B db, VB033 db, VB140 db, VB157 db, and TA136 db), and inserted into the
expression vector pCXND3 for animal cells (pCXND3-VB08B db, pCXND3-VB45B _dB,
pCXND3-VB033 db, pCXND3-VB140 db, pCXND3-VB157 db, pCXND3-TA136 db). Each
prepared vector was introduced into COS7 cells, and the culture supernatant was collected after
three days of culture. The concentration of diabody in each culture supernatant was determined
by BIAcore (Pharmacia) using M2 antibody (Sigma).

[Example 4] Assay for diabody dependency of Ba/F3 cell line

‘pCOS2-HA-Ba/F3 cells, hMPL_Ba/F3 cells, and hMPL(G305C)-Ba/F3 cells were each
diluted to 2.0x 10° cells/ml with medium (RPMI1640 comprising 10% FBS, 100 unit/ml
penicillin, and 100 pg/ml streptomycin). The cells were aliquoted (60 l/well) into the wells of
96-well plates..' hTPO (R&D) was diluted to a final concentration of 25 ug/ml with
CHO-S-SFM 11, and then aliquoted into the wells (40 pl/well). Each diabody/COS7 sup
(VBO8B db, VB45B db, VB033 db, VB140 db, VB157 db, and TA136 db) was diluted 1, 3, 9,27,
81, and 243 times using CHO-S-SFM 1I, and then aliquoted into the wells (40 pl/well). The
plates were incubated for 24 hours, and then Cell Count Reagent (nacalai tesque) was added to
each well (10 pl/well). The 0.D.450/655 nm of each well was measured after two hours of
culture. The result showed that the responsiveness of hMPL(G305C)-Ba/F3 cells to hTPO and
other égonistic antibodies was markedly decreased. However, TA136 db (SEQ ID NO: 7) was
found to exhibit strong agonistic activity to hMPL(G305C)-Ba/F3 cells, while it exhibited weak
agonistic activity to hMPL_Ba/F3 cells expressing the normal receptor (Figs. 4to 6).

In SEQ ID NO: 8, the amino acid sequence from positions 49 to 54 corresponds to
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- heavy chain CDR1; from 69 to 84 corresponds to heavy chain CDR2; from 117 to 123

corresponds to heavy chain CDR3; from 163 to 174 corresponds to light chain CDR1; from 190

" to 196 corresponds to light chain CDR2; and from 229 to 237 corresponds to light chain CDR3.

‘[Example 5] Eétablishment of a Ba/F3 cell line (2)

As in Example 1, expression vectors were constructed for each of the mutant

.thrombopoietin receptor genes carrying the C769T (R257C) mutation and the C823A (P275T)

mutation, which were found in some CAMT patients. The constructs were introduced into
Ba/F3 cells. Nucleotide T was substituted for the nucleotide C at position 769 from the
initiation codon in the thrombopoietin receptof gene (SEQ ID NO: 1), to produce the gene of
SEQ ID NO: 9; and nucleotide A was substituted for the nucleotide C at position 823, to produce
the gene of SEQ ID NO: 11. These DNA fragments were digested with the restriction enzymes
EcoRI and Sall, ahd introduced into the EcoRI-Sall site of the animal cell expression vector
pCOS2-Ha to obtain pCOS2-hMPLfullC769T (Fig. 7) and pCOS2-hMPLfullC823A (Fig. 8),
respectively. : _

. After treating the plasmids pCOS2-hMPLfullC769T and pCOS2-hMPLfullC823A with
Pvul, 20 pg of each of them was transfected into Ba/F3 cells under the conditions described
below. The gene transfer was carried out by electroporation at a cell density of 1x 107 cells/ml
in PBS using GENE PULSER II (BIO-RAD) (Gene Pulser Cuvette 0.4 cm; 0.33 kV: 950 uF).
The medium was then changed to RPMI1640 comprising 10% FBS, 1 ng/ml rmIL3 (Pepro tech),
500 pg/ml Geneticin (GIBCO), 100 units/ml penicillin, and 100 pg/ml streptomycin to select
cells.  As a result, h(MPL(C769T)-Ba/F3 and hMPL(C823A)-Ba/F3 cell lines were respectively
obtained from the vectors described above.

[Example 6] Preparation of anti-thrombopoietin receptor antibody sc(FV)2

TA136 sc(Fv)2 gene was constructed using pPCXND3-TA 136 db described above by the
procedure described below (Fig. 9).

PCR  was carried out using a  combination of  primer A
(TAGAATTCCACCATGAGAGTGCTGATTCCTTTGTGGCTGTTCACAGCCTTTCCTGGTA
CCCTGTCTGATGTGCAGCTGCAGG/SEQ ID NO: 15) and primer B
(TGGGTGAGAACAATTTGCGATCCGCCACCACCCGAACCACCACCACCCGAACCACC
ACCACCTGAGGAGACGGTGACTGAGG/SEQ ID NO: 16); and also a combination of primer
C :
(CAGTCA‘CCGTCTCCTCAGGTGGTGGTGGTTCGGGTGGTGGTGGTTCGGGTGGTGGC
GGATCGCAAATTGTTCTCACCCAGTC/SEQ ID NO: 17)  and primer D
(ATTGCGGCCGCTTATCACTTATCGTCGTCATCCTTGTAGTCTTTGATTTCCAGCTTGGT



10

15

20 -

25

30

35

2 Translation of WO 2004/081048

G/SEQ ID NO: 18). The resulting PCR products were combined and used as a telﬁplate in
another PCR using primers A and D. The resulting DNA fragment of about 800 bp was

" digested using the restriction enzymes EcoRl and Nofl, and cloned into pBacPAK9

(CLONTECH) to prepare pBacPAK9-scTA136. .
- PCR was then carried out using pBacPAK9-scTA136 as a template with primer E

(GATGTGCAGCTGCAGGAGTCGGGAC/ SEQ ID NO: 19) and primer F

(CCTGCAGCTGCACATCCGATCCACCGCCTCCCGAACCACCACCACCCGATCCACCAC
CTCCTTTGATTTCCAGCTTGGTGC/SEQ ID NO: 20). The resulting DNA fragment of
approx1mate1y 800 bp was cloned into the pGEM -T Easy vector (Promega)

_After confirming the nucleotide sequence, the DNA was digested with the restriction
enzyme Pvull. The resulting DNA fragment of approximately 800 bp was inserted into the
Pyull site of pBacPAK9 scTA136 to prepare pBacPAK9-TA136 sc(Fv)2. The prepared vector
was digested with the restriction enzymes EcoRI and Notl. The resulting DNA fragment of-
approximately 1600 bp was cloned into the expression vector pCXND3 to prepare
pCXND3-TA136 sc(Fv)2 (SEQ ID NO: 13; Fig. 10). '

[Example 7] Evaluation of TPO-like agonistic acti\/ities of TA136 db and TA136 sc(Fv)2
The DNA constructs pCXND3-TA136 db and pCXND3-TA136 sc(Fv)2 were
introduced into COS7 cells. Their respective culture supernatants were collected after three

‘days of culture. The diabody concentrations in the prepared culture supernatants were

determined by BIAcore (Pharmacia) using M2 antibody (Sigma).

hMPL-Ba/F3 cells, hMPL(G305C)-Ba/F3 cells, hMPL(C769T)-Ba/F3 cells, and
hMPL(C823A)-Ba/F3 cells were each diluted to 4.0x 10° cells/ml using medium (RPMI]640.
comprising 10% FBS, 100 unit/ml penicillin, and 100 pg/ml streptomycin). The cells were
aliquoted into the wells of 96 well plates (60 pl/well). 40 ul of hTPO (R&D) and the culture
supernatant of the COS7 cells described above were added to each well, and the plate was
incubated for 24 hours. 10 pl of Cell Count Reagent (Nacalai Tesque) was added to each well.
0.D.450/655 nm was determined after incubating the plate for two hours.

The results showed that, in all three mutant thrombopoietin receptor cell lines, TA136
sc(Fv)2 exhibited much stronger agonistic activity than hTPO and TA136 db (Figs. 12 to 14).
Furthermore, TA136 db was found to show agonistic activity comparable to that of the natural
ligand hTPO when converted into sc(Fv)2, aithough in hMPL-Ba/F3 cells expressing normal
thrombopoietin receptor, TA136 db exhibited weaker activity than that of hTPO (Fig. 11).

Industrial Applicability
The present invention provides ligands (antibodies) to treat patients with diseases
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caused by mutant receptors, for example, CAMT; polynucleotides encoding these antibodies;
vectors comprising the polynucleotides; host cells comprising the vectors; and methods for
producing the antibodies. In addition, the present invention also provides meﬁods for gene
therapy using polynucleotides that encode the antibodies. The methods of the present invention
provide methods for treating. various genetic diseases caused by mutations in genes that encode
cell membrane proteins. Henceforth, individualized genetic diagndsis is likely to become
widely available for patients. The antibody engineering techniques of the present invention

enable the development of pharmaceutical agents matched to individual genotypes..
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CLAIMS

1. A ligand having agonistic activity to a mutant receptor.
2. The ligand of claim 1, where the ligand is an antibody. .
- 3. The ligand of claim 1 or 2, where the ligand' has greater agonistic activity to the

mutant receptor than the natural ligand.

4. The ligand of any one of claims 1 to 3, where the mutant receptor is a receptor

resulting from a mutation(s) in the amino acid sequence.
5. The ligand of any one of clalms 1 to 4, where the mutant . receptor has lost

responsweness to the natural ligand.

6. The ligand of any one of claims 1 to 5, where the mutant receptor causes a disease.

7. The ligand of any one of claims 1 to 6, where the mutant receptor is a mutant
thrombopoietin receptor.

8. The ligand of claim 2, where the antibody is a minibody.

9. The ligand of claim 8, where the minibody is a diabody. _

- 10. A method for transducing a signal to a mutant receptor by binding a l1gand

11. The method of claim 10, where the ligand is an antibody.

12. The method of claim 10 or 11, where the mutant receptor results from an amino acid
mutation(s). B ’ '

13. The method of any one of claims 10 to 12, where the mutant receptor has los.t
responsiveness to the natural ligand. '

14. The method of any one of claims 10 to 13, where the mutant receptor is associated
with disease onset. -

15. The method of any one of claims 10 to 14, where the mutant receptor is a mutant
thrombopoietin receptor.

16. A method for treating a disease caused by a mutant receptor, by binding a ligand to
the mutant receptor.

17. The method of claim 16, where the ligand is an antibody.

18. A method of screening for a ligand having agonistic activity to a mutant receptor,
where the method comprises the steps of: ‘

(a) contacting a test substance with the mutant receptor;

(b) detecting a signal in the mutant recéptor; and

(c) selecting a ligand having agonistic activity.

19. A method of screening for a ligand having agonistic activity to a mutant receptor,
where the method comprises the steps of:

(a) determining agonistic activity to a normal receptor;
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(b) determining agonistic activity to the mutant receptor; and

(c) selecting a ligand having greater agomstlc activity to the mutant receptor than the
normal receptor. ‘

20. A method of screening for a ligand having agonistic activity to a normal and a
mutant receptor, where the method comprises the steps of:

(a) determining agonistic activity to the normal receptor;

- (b) determining agonistic activity to the mutant receptor; and

(c) selectmg a ligand havmg agonistic act1v1ty to both the normal and the mutant
receptors. ' '

21. The method of any one of claims 18 to 20, where the ligand is an antibody.

22. A substance obtained by the method of any one of claims 18 to 21.

23 A therapeutic agent for a disease caused by a mutant receptor, where the agént '
comprises a ligand of the mutant receptor. '
24. The therapeutlc agent of claim 23 where the ligand is the ligand of any one of
claims 1 to 9. : '

25. The therape'utié agent of claim 23, where the ligand is an antibody.

26. The therapeutic agent of any one of claims 23 to 25, where the mutant receptor
results from an amino acid mutation(s). '

27. The therapeutic agent of any one of claims 23 to 26, where the mutant receptor has
lost responsiveness to the natural ligand.

28. The therapeutic agent of any one of claims 23 to 27, where the mutant receptor is a
mutant thrombopoietin receptor.

-29. The therapeutic agent of any one of claims 23 to 28, where the disease is congenital
amegakaryocytic thrombocytopenia.
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ABSTRACT

The present inventors used antibody engineering techniques to prepare functional

antibodies that correspond to individual mutations in causative genes of diseases, and discovered

‘that such antibodies enable the treatment of the diseases. ~Specifically, the inventors succeeded
in preparing ligands, particﬁlarly minibodies, which have agonistic activity to receptors that have

~ almost completely lost responsiveness to their natural ligands because of gene mutations (for »

example, a thrombopoietin (TPO) receptor whose reactivity to TPO has been markedly impaired),
and which can transduce signals by interacting with these mutant receptors at.levels comparable
tonormal. | '
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